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How CLYDE IRON WORKS uses Timken 
bearings in main trucks of its Model 
28 Whirley crane to cut friction and 
maintenance. 





68 TIMKEN’ bearings give giant cranes more 
sensitive control, save power and maintenance 


IRST cranes of their type to use Timken® tapered 

roller bearings in propelling trucks, these Clyde 
90-ton Whirleys roll easier with less power. And 20 
Timken bearings at other vital points permit sensitive 
control, cut maintenance because they . .. 1) Practically 
eliminate friction. They're geometrically designed and 
precision-made to roll true. 2) Take all loads. The 
taper lets Timken bearings take both radial and thrust 
loads. Full-line contact between rollers and races 
provides extra capacity. 

And you get added advantages such as service from 


graduate engineer salesmen qualified to work with 
your purchasing, engineering and production people. 
Service based on the most advanced bearing research 
and testing facilities in the industry. Timken Company 
leadership gives you: 1) Quality you can take for granted. 
2) Service you can't get anywhere else. 3) The best-known 
name in bearings. 4) The pace setter in lower bearing costs. 
The Timken Roller Bearing Company, Canton 6, Ohio. 
Cable: “TIMROSCO”. Makers of Tapered Roller Bear- 
ings, Fine Alloy Steel and Removable Rock Bits. Canadian 
Division: Canadian Timken, St. Thomas, Ontario. 


Industry rolls on 


TIMKEN 


tapered roller bearings 
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Ihe Cover.—A powerful combat 
team is formed by the Convair 
F-102A airplane and the recently 
disclosed Hughes GAR-11 Fal- 
con—the first air-to-air guided 
missile with nuclear capability— 
shown being exgmined by pilot 
C. M. Smith. The F-102 also 
can carry the GAR-2A missile, 
left, and the GAR-I1D, center. 
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THE CONTENTS OF THIS ISSUE IN BRIEF 


Decisions for De ». 40) The struggle between the free world 
and Communism, in which we are engaged today, is not a game of solitaire but a 
two-handed game of cards, Gen. S. E. Anderson, Commander, U.S.A.F. Air Matériel 
Command, tells his readers. We must constantly reevaluate our decisions in terms of 
what we know today and did not know yesterday. Jeopardy lies in protracted resist- 
ance to necessary adjustment. 

Indi (p- 40) Industry comes to the aid of the 
country not only in time of war but in peacetime, too, and may even prevent wars 
from happening by its deterrent powers. Famed industrialist Richard R. Deupree, 
Procter & Gamble Company, Cincinnati, Ohio, also pays tribute to A.O.A. and the 
part it is playing in utilizing the talent of industry to deter war. 


The Soviet Spe (p. 40) . The U.S.S.R. Academy of Sciences is 


turning out scientists at a fast rate and is even resorting to capitalistic reward tech- 
niques to spur research. Alfred J. Zaehringer, American Rocket Company, Wyan- 
dotte, Mich., tells of the great strides made in space research by the Soviets and how 
they plan soon to launch man himself into outer space. 

t} (p. 49) 


The leader of an armored divi- 
sion of the world of tomorrow must be a composite of Patton, Guderian, Rommel, 
and Montgomery, according to Maj. Gen. F. W. von Mellenthin, former chief of staff 
to Rommel. In addition, he says, it will require dash, stubbornness, extreme courage, 
and power of judgment. But above all, this leader must realize that, if man fails, any 
weapon—nuclear or conventional—is useless, 


W ea] ) The father of the Sidewinder mis- 
sile, Dr. William B. McLean, says that designing military equipment today is an art 
rather than a science. This outstanding scientist, who is Director of the Naval Ord- 
nance Test Station, China Lake, Calif., pleads for simplicity in design and operation 
of modern conventional weapons so that. they can be mass-produced economically 
and employed without excessive training. 


irs ls (p. 5 These installations are essential in the defense 
structure of our country. The time-honored arsenal is not in competition with Ameri- 
can industry but is really a copartner. Featured is an A.O.A. report to the Sec- 
retary of Defense which presents the Association’s stand on the necessity of preserving 
these storehouses of armament know-how. 








Space V« », 58)... There’s “nothing new under the sun” one of 
our unusually talented 17-year-old future scientists says as he explores the history of 
space travel beginning with Sir Isaac Newton and his law of gravitation and Robert 
Goddard’s liquid-propellant rocket of 1915. Author Kenneth E. Gawronski also presents 
the problems to be solved before man can successfully search for unknown worlds. 


tur Deter ture (p. 61).... Without plugging any particular 
weapon, Secretary of Defense Thomas S. Gates, Jr., and his teammates are attempting 
to dispel confusion about our military position in the prolonged cold war. 


ivnil Wa 1 Arms (p. 63)... The rifle, “queen of battles,” reigned 
supreme on both sides during the Civil War, to the point that men adored their weap- 
ons even as the “heathen do their idols.” This is a story of the evolution of the rifle 
during those distressing days. It is written by author-historian Col. Fairfax Downey 
and is part of his newest book, soon to be published. 


\erospa nse (p. 129) .... The sword and shield are with us even 
today in the organizations of the Air Defense Command, North American Air De- 
fense Command (NORAD), Strategic Air Command (SAC), and the Office of Civil 
Defense Mobilization (OCDM). Brig. Gen. Arthur C. Agan, Jr., Headquarters, Air 
Defense Command, Ent Air Force Base, Colo., hails these outfits as being the ones that 
can show the enemy our sword-and-shield combination—one for protection and the 
other for battle if necessary. 


lactical ver Today (p. 134) . Tactical combat aircraft and 
missiles along with supporting systems are a vital necessity to the Nation’s survival, 
says Col. Paul D. Green, Tactical Air Command, Langley Air Force Base, Va. Such 
air power provides significant contributions in the deterrence of a general war and 
stands ready to augment theater forces in event of hostilities. 


*eace th trategy (p. 139). The Strategic Air Command dis- 
courages any foe from attacking our country or that of an ally for fear of the devasta- 
tion which might result in his own land. Col. Jan M. Laitos, Directorate of Matériel, 
Offutt Air Force Base, Nebr., tells of the capabilities and future of SAC. 


Vuelear Power for Space (p. 144). To exploit the big payloads of 
giant rockets such as Jupiter, Thor, and Atlas, nuclear energy will supply the long- 
term amounts of power for use on board spacecraft, says Lieut. Frank H. Featherston, 
U.S.N., Atomic Energy Commission, Washington, D. C. Each order of magnitude 
in the power increase of nuclear electric systems for space, he says, will unveil new 
problem areas requiring different engineering solutions. 
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ASSIGNMENT: HIT A TARGET 6000 MILES AWAY 


Can you guide a 110-ton Air Force Titan missile System keeps its master control equipment on the 
far up into the sky, to bring its nuclear warhead ground where it can be used over and over again. 
down with pinpoint accuracy on a target one- Thus a minimum of equipment is carried in the 
fourth the way around the globe—a target you not missile, and the ground station has full control 
only can’t see but which continually of the missile during its guided 
moves with the spinning earth? flight. Techniques drawn from the 
» This was the problem in missile communications art render the sys- 
guidance the Air Force presented tem immune to radio jamming. 
to Bell Telephone Laboratories and Bell Laboratories scientists and 
its manufacturing partner, West- engineers designed the trans- 
ern Electric. The answer was the mission and switching systems for 
development of a command guid- the world’s most versatile telephone 
ance system which steers the Titan network, developed much of our 
with high accuracy. nation’s radar, and pioneered in 

Unlike self-contained systems missile systems. From their vast 
which demand complex guidance storehouse of knowledge and ex- 
equipment in the missile itself, Bell perience comes the guidance system 
Laboratories Command Guidance for the Titan. 
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BELL TELEPHONE LABORATORIES 


WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 


July-August 1960 





MEN WHO KNOW 
FACILITIES, CAPACITY 
AND EXPERIENCE, BUY... 


“fabrication by Mahon” 


Unmatched experience . . . from fabricating hundreds of thousands of parts of all 
types, both mechanical and structural . . . has sharpened old-time craftsmanship 
into a modern production art, uniquely applied by Mahon’s Steel-Weld Division. No 
matter what kind of fabrication—welding, machining, or assembling—your parts 
might require, Mahon's experience is yours at no extra cost. This depth of expe- 
rience is backed by extensive facilities and large capacity to provide the best single- 
source-service for fabrication of a part or a production lot. Besides steel, Mahon 
also fabricates alloy or aluminum designs. 


Gear cases, formerly cast, now Steel- ~ — 
Weld fabricated with the Mahon hall- 
mark—the touch of a “torch,” 


Non-destructive radiographic inspec- 
tion insures highest quality work by 
Mahon—Master of Metals. 


WRITE TODAY FOR NEW 
STEEL-WELD LITERATURE... 
OR, FOR ON-THE-SPOT HELP, 
DISCUSS YOUR DESIGN 
REQUIREMENTS WITH A MAHON 
FABRICATION ENGINEER 


THE R. C. MAHON COMPANY - DETROIT 34, MICHIGAN 


Manufacturing Plants— Detroit, Michigan and Torrance, California Sales-Engineering Offices: Detroit, Chicago, New York, San Francisco and Torrance 


MAHON 
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The U.S. Army... years of combat surveillance 


First aerial combat First unmanned surveil- 


surveillance for direction lance jet for acquiring 
of rifle pits and cannon tactical missile and other 


fire during the Civil War. weapon system targets. 


Just a hundred years ago, the U. S. Army Signal Corps 

was established with an appropriation of $2,000 to “manufacture 
or purchase . . . apparatus and equipment for field signals.” 

On June 21 of that year, Albert James Myer was appointed 
Signal Officer with the rank of major. 


One of the Signal Corps’ earliest successes was the 

world’s first surveillance from the air — by means of Professor 
Thaddeus Sobieski Coulincourt Lowe's balloon, which was used 
to observe Confederate troop positions during the Civil War. 


Indicative of the Signal Corps’ tremendous progress in 
pursuing its assigned mission is the SD-5 — its newest 
“apparatus and equipment” — being developed as one member 
of a family of surveillance drones for the Army. Fairchild 
is proud to serve as systems manager, working with the 

U. S. Army Signal Research and Development Laboratories 
and the U. S. Army Combat Surveillance Agency, in the 
development of this advanced surveillance system. The jet 
drone air vehicle and ground support elements are the 
responsibility of the Fairchild Aircraft and Missiles 
Division. The electronics and guidance and control system 
are the responsibility of the Fairchild Astrionics Division. 


ax FAIRCHILD 


ENGINE & AIRPLANE CORPORATION, HAGERSTOWN 1/0, MD. 





For the best 
in phosphating 


results 





ask Oakite 


OVER 50 YEARS CLEANING EXPERIENCE + OVER 250 FIELD SERVICE MEN « OVER 160 MATERIALS 





One of these CrysCoat’ processes 
is job-matched to your pre-paint needs 


ALL Oakite CrysCoat phosphating processes 
lock paint on... lock corrosion out, with a 
tight, dense integral coating on steel. But 
there’s one that’s job-matched to your present 
requirements ...to give you the results you 


want for the lowest unit cost. 


Oakite CRYSCOAT 47: heavy, fast-coating 

iron phosphate. [ron phosphating at its best. Cleans 
off average fabricating oils and soils as it phosphates; 
produces a premium quality coating, heavier and 
faster than ordinarily obtainable. Increases corrosion 


resistance. Conserves spray washer time. 


Oakite CRYSCOAT 87: smooth, paint-saving 


iron phosphate. Thin, dense, smooth iron phos- — 


phate coating for tank or spray set-up uses only 3 
stages, since it cleans as it phosphates. Saves time, 
equipment, easy to control, Takes less paint for a 
smooth finish, and gives at least double the 250 hour 


specified minimum of salt spray resistance, 


Oakite CRYSCOAT 89: economical, 

iron phosphate. Iron phosphate process works in 
spray washing machine without faaming. Easy to con- 
trol, requires no stainless steel equipment. Provides 


both cleaning and phosphating action simultaneously. 


Oakite CRYSCOAT HC: heavy duty zinc 
phosphate. For tank application. Creates a heavy 
zinc phosphate coating for severe service conditions, 
Meets and surpasses standard Government specifica- 
tions. Exceeds the 150 milligram per square foot 
requirement; up to 1200 milligrams obtainable. 


Oakite CRYSCOAT SW—single package zinc 
phosphate. Easy to control zinc phosphate process 
using single material. For spray washer or tank ap- 
plication. Coatings meet specifications on weight and 


protection. Offers long solution life. 


Oakite CRYSCOAT MP—heat-saving zinc 
phosphate. Produces zinc phosphate coating at low 
temperature, on steel, cadmium, zinc and magnesium. 
Keeps sludging to a minimum. Process suitable for 
spray washer or tanks. Satisfies all specifications on 
weight and protection. 


Oakite CRYSCOAT FG—smooth, dense zinc 
Phosphate. Develops a fine grain zinc phosphate 
coating. May be used in spray washer or tank im- 
mersion. Low to moderate temperature process. Pro- 
motes a smooth paint finish. 


Products with a CrysCoated finish look better and 
last longer. Ask Oakite about these and other Crys- 
Coat processes. Or ask for illustrated Bulletins that 
give full details. Oakite Products, Inc., 26 Rector 
Street, New York 6, N. Y. 


it PAYS to ask Oakite 


OAKITE 
Se 


ORDNANCE 





ACTUAL SiZE 


™ 


SOLID CIRCUIT 
NETWORK 












SHIFT REGISTER 








— 





: Bs) 
at een | || 


: we ra ; = 
ES = eo 57 = ie 
i a 
NN 









Tl is now developing revolutionary missile electronics 
using S@ZIDW GIRGULTF™ semiconductor networks 


In 1959, four years ahead of industry expectations, Texas 
Instruments introduced Solid Circuit semiconductor net- 
works ...a new concept for harnessing the functions of a 
complete circuit in a single crystal silicon wafer no larger 
than the head of a match. 


Now, system designers in TI’s Apparatus division are 
applying this concept to digital flight control problems — 
and the result is minimum 30-to-one size reduction over 
the highest-density packaging previously available. Equally 
important is an 80% reduction in the number of solder 
joints —a major cause of electronic equipment failure. 
Apparatus division experience in this new concept indicates 
that nearly half of today’s military electronics, ground or 
airborne systems, can make practical, beneficial use of 
Solid Circuit networks. 


Other reliability gains attributed to this new design concept 
evolve from simplified production, test and process control. 
Equipment fabrication steps already have been reduced to 
one-tenth those needed for the same circuit functions using 
conventional components. Where unprecedented long-term 
reliability is required such as in space flight, the weight 


* trademark of Texas Instruments 
TEXAS 


APPARATUS DIVISION 


and space consumed by conventional components can now 
be diverted to circuit redundancy and “self-healing” tech- 
niques. And in missile/space vehicle design these new space 
and weight savings mean that fuel load can be increased 
without displacing valuable instrumentation. 


The application of this advanced technology is another 
example showing how TI puts new concepts to work in 
military electronic systems. For more information on TI 
capabilities, send for booklet “Missile Electronic Systems” 
or contact SERVICE ENGINEERING. 


Tl CONCEIVED 
FLIGHT CONTROL USING 
SOLID CIRCUIT NETWORKS 
1,500,000 PARTS PER CU. FT. 


= 


BEST TRANSISTORIZED 
FLIGHT CONTROL 
50,000 PARTS PER CU. FT. 


30 to 1 Ratio 
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INSTRUMENTS 


INCORPORATED 
6000 LEMMON AVENUE 
DALLAS 9, TEXAS 

















Contributing to the precision accuracy of 
America's missile and rocketry programs, 
American Car and Foundry’s defense 
capabilities have played their part in 
the development and production of the 
Minuteman, Rascal and Snark Launch- 
ers, Offering integrated service on the 
research, engineering and manufactur- 
ing levels, American Car and Foundry’s 
facilities adapt to a wide range of require- 
ments for the Armed Forces and prime 
or subcontractors. Here is knowledge 
and experience in depth which can 
ready your defense projects for field use. 


AMERICAN CAR AND FOUNDRY 


Division of QCf industries, Incorporated 
750 Third Avenue, New York 17, N.Y. 
‘A 











ACF’s CHECK LIST FOR DEFENSE PROCUREMENT 


( engineering: American Car and Foundry’s engineering staff is trained 


to design from rough plans, develop the product to meet perform- 
ance standards and create the processing equipment which will 
achieve the most efficient production, 


( manufacturing: Five huge plants offer advanced facilities for tooling, 
heat treating and fabricating both ferrous and nonferrous metals 
and modern alloys. 


[ research & development: From initial drawing to prototype, through 
pilot or full plant production—sound, modern, workable products. 





‘ quality control: Every phase of the manufacturing process is in- 
spected by up-to-the-minute equipment and techniques to insure 
highest standards of quality and performance, 


‘© experience: Ammunition - Armored vehicles + Propulsion system 
components « Ground Support equipment « Transportation equip- 
ment - Communications hardware + Research and development 


SALES OFFICES: NEW YORK - CHICAGO - CLEVELAND - §T. LOUIS - WASHINGTON, D.C. - PHILADELPHIA - SAN FRANCISCO 





PACKAGED 
POWER 


for Ground Support Needs Anywhere on Earth 


PRECISION PORTABLE POWER — air transportable to any point on the 
globe in a few short hours. Minutes after delivery, American Electronics’ 
mobile generating equipment is in operation serving outposts of the 
nation’s defense network. Compact, rugged, dependable, these motor-, 
gas engine-, or diesel-driven power packs operate under the extremes 
of severe climatic conditions. Where the maximum in dependability 
and mobility in all environments is required ... where prompt ground 
and air transportability means the difference between success and 
failure, you'll find the Packaged Power products of American Electronics’ 
Ground Support Division doing the exacting job. 


Write for brochure detailing full particulars 





OPPORTUNITIES 
ARE AVAILABLE 


GROUND SUPPORT DIVISION 


2112 NORTH CHICO AVENUE, EL MONTE, CALIFORNIA 
TELEPHONE CUMBERLAND 33-7151 


ENGINEERING $3 ees ELECTRONICS, INC. 


PRODUCERS OF PORTABLE POWER + AIR CONDITIONING + MECHANICAL SUPPORT + ELECTRONIC SUPPORT + GROUND SUPPORT SYSTEMS 
12 ORDNANCE 
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WHITE SUPERIOR ENGINES ”..... 
help “keep score” at one of 
, America’s newest missile ranges 


The Eglin Gulf Test Range (EGTR), consisting of five 
missile tracking stations, extends 450 miles from Eglin AFB, 
Florida down the west coast to Cudjoe Key, 23 miles east of 
Key West. At Eglin AFB and at three of the five tracking 
stations, power is supplied by White Superior Model 
40-SX-6 engine-generator sets. Each of the five Superior 
engines on EGTR develops 361 BHP to produce 250 KW. 
At Cudjoe Key (shown below), two of the Superiors 
provide power for range safety equipment, trajectory 
measuring systems, drone control and telemetering devices, 
from which data is sent back to Eglin. 


America’s newest missile range joins an impressive list of 
Superior-powered U.S. defense installations, which include 
the “Texas Towers,” portions of “DEW” line and the 
“SAGE” project, Atlas and other launching stations, and 
other missile tracking ranges. Government acceptance of 
White Superior engines for these installations is proof that 
Superior meets all requirements for rugged dependability, 
trouble-free maintenance and maximum fuel economy. 
Superior engines, from 215 to 2150 HP or 150 to 1500 
KW, can likewise be custom-engineered to meet your exact 
requirements, including automatic, unattended or remote 
controlled operation. Write for complete information today! 





WHITE DIESEL ENGINE DIVISION 
THE WHITE MOTOR COMPANY 


Plant and General Offices: Springfield, Ohio 


‘U.S. Air Force Photos 


July-August 1960 





COMP TENCE 


total competence in computation and data processing—the breadth, the brains, and the background 


The term: the essence of Burroughs Corporation, expanding the meaning of compu- 
tation to new and unique dimensions for the contract team program and airborne, 
space, surface and underwater systems. Its breadth: total competence, ranging from 
basic research through production to the broadest field service support. Its back- 
ground: total competence, from 75 years devoted to computation and data process- 
ing; from membership on the Polaris and Atlas teams, system-management of the 
ALRI team. Its brain-children: current crop includes the Atlas guidance computers, 
high-speed data processing for Polaris and miniaturized airborne computers for ALRI. 
The point of purpose: “Computence”—total competence in computation and data 
processing, closing in on a problem with an intensity and range all its own. 


ae 
Bu rroughs Corporation Burroughs “NEW DIMENSIONS / in computation for military systems” 





NUCLEAR 
NAVY 


CORE 


STRUCTURALS, 


The Navy’s nuclear fleet is both a powerful deterrent force 
and a versatile tool of oceanographic research. As a participant 
in this Navy program, the Tapco Group is responsible 
for the manufacture, assembly, test, decontamination, 
rework and inspection of many structurals and mechanisms. 


CONTROL 


Some of this work requires uncommon manufacturing techniques. 


RO D DRIVE Some requires special facilities and unusual experience, 
All of it requires a high degree of product quality consciousness. 


Product integrity is a first principle at Tapco. That is one 
reason we are part of the nuclear Navy, including the 


M ECHANISMS submarine classes Nautilus, George Washington, Halibut, 


Skate, Skipjack, Triton, the destroyer Bainbridge, and the 
flagship of the nuclear fleet, the aircraft carrier Enterprise. 


MANUFACTURED 


ByTHE ‘TAPCO GROUP 


Thompson Ramo Wooldridge Inc. 


CLEVELAND 17, OHIO 
DESIGNERS AND MANUFACTURERS FOR THE AIRCRAFT. MISSILE AND SPACE, ORDNANCE. ELECTRONIC AND NUCLEAR INDUSTRIES 
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NEW MAGNESIUM DEVELOPMENTS 
ANSWER DESIGNERS’ PROBLEMS 


New Dow Developments in Magnesium Provide Solutions 
to Critical Problems for Designers of Ground Support Equip- 
ment; Among these are: Special Bend Sheet; Closer Sheet 
Tolerances; Precision Extrusions; Intricate Castings. 


Heated dies are not necessary 
with Special Bend sheet. 


NEW SPECIAL BEND SHEET bends easily 
on standard bending equipment at 
room temperature. This AZ31B-O 
Special Bend sheet can be cold-bent 


zs a 


without cracking through an angle of 
90 degrees around a mandrel radius 
equal to the bend factor times the 
nominal sheet thickness . . . bend 
factor for .040” to .100” sheet thickness 
is 2.0! And tensile yield strength meets 
the requirements of Federal Specifi- 
cation QQ-M-44. 


NEW CLOSE SHEET TOLERANCES can 
now be obtained on standard gauges 
when required. For example, on .090” 
gauge, 48-inch-wide sheet, tolerances 
can now be held as close as plus or 
minus .002”. Standard tolerances run 
plus or minus .004”. These closer 
tolerances help to cut down on weight 


Magnesium gives greater rigidity for equal weight than other metals. 


<Q THE DOW METAL 


penalty, so important in air trans- 
portable equipment. 


PRECISION MAGNESIUM EXTRUSIONS 
from Dow give you exact-tolerance 
parts without costly multiple machin- 
ing operations. Sharp V’s, deep notches, 
thin slots, accurate serrations .. . all 
can be economically produced in Dow’s 
Madison, Illinois, extrusion plant. 


LARGE extrusions. A huge 13,200-ton 
press easily handles large sections, 
stepped extrusions, combined extru- 
sion forgings and single unit extrusions 
to replace fabrications. This giant can 
handle sections of up to a 30-inch 
circumscribed circle! 


INTRICATE CASTINGS. Complex designs, 
close tolerances, thin sections (produc- 
tion castings can be made with wall as 
thin as 0.100” + 0.010”), cast-in tube- 
less passageways: these are but a few 
of the advantages that are available to 
you from Dow’s sand and permanent 
mold foundry. 


Compared pound for pound with other 
metals, magnesium permits the use of 
heavier-gauge, more rigid sections for 
extra structural strength . . . and sub- 
stantial weight savings! 


Castings from Dow's foundry range from 


small precise parts like these, to massive 
units weighing hundreds of pounds. 


For more information on these products, 
and on Dow’s fabrication facilities for 
magnesium and aluminurn, contact 
the nearest Dow sales office, or write 
THE DOW METAL PRODUCTS COMPANY, 
Midland, Michigan, Merchandising 
Department 1021DF7. 


PRODUCTS COMPANY 


Division of The Dow Chemical Company 
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For more than a quarter-century, Hallicrafters has worked 
in close partnership with our armed forces on fast solu- 
tions to critical military electronics problems. Example: 
new airborne Electronic Countermeasures equipments of 
very advanced design, now being produced to protect our 
military aircraft. This kind of teamwork continues to pay 
off for America—in more effective, more reliable, more 
economical electronic warfare systems. 


hallicrafters (®) company 


Facilities, and Quick Reaction Capability in Airborne, Ground, Naval and Missile 
electronic systems for countermeasures . . . reconnaissance . . . maintenance and 
technical support . . . communications. 


Looking for a challenging new opportunity? We are interested in qualified 
engineers at all levels. For full details in confidence, contact William F. 
Frankart, Director of Engineering. 
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IMAGINATION IN SPACE — Since Creation, man has looked out on space. 


At first, unknowing and incurious; then with the beginnings of understanding ; now 

free and able to explore. Yet to move in space calls for wholly new concepts of energy. 
This, then, is the working philosophy of Hercules in chemical propulsion: 

To design and manufacture highly concentrated packages of energy 

as propellants and rocket motors; each compatible, controllable, predictable ; 

and each perfected for its specific mission. 
HERCULES’ BACKGROUND: A half-century of creative imagination in the evolution 

of propellants, from shotgun powder to the manufacture of the propellants for all the 

U. S. rockets fired during World War II, and now to space propulsion. Hercules facilities 


today encompass research, design, engineering, and staff organization for the production 
of the most advanced propellants. Illustrated brochure available on request. 


HERCULES POWDER COMPANY 


INCORPORATED 


900 Market Street, Wilmington 99, Delaware 





Exploring the Unknown? 


Alcoa goes to work immediately on defense projects 


For any answer on aluminum processes or alloys, industry and government look to Alcoa. Nobody knows 
more about aluminum. The solution may come from one of Alcoa’s 800 research technicians, or one of Alcoa’s 
10,000 reference volumes. Whatever the problem, Alcoa will invest money and man power enough to solve it, 
Alcoa spends over $18,000,000 a year on research and development ... four times more than any other light- 
metals firm. The world’s greatest fund of aluminum knowledge is available to work on your project. 


For more information, write: Aluminum Company of America, 2031-G Alcoa Building, Pittsburgh 19, Pa. 


V ALCOA ALUMINUM 





A ALUMINUM COMPANY OF AMERICA 
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compact heat exchangers of 
conventional or platular design 
for heating or cooling 


LN 


For a proposal you can rely on 

contact your Janitrol engineering 
representative when your plans call 

for components, pneumatic sub-systems, 
and complete systems for heat transfer 
and air control. Virtually every modern 
aircraft and operational missile incorporates the 
skills that Janitrol translates into practical 
hardware. Janitrol Aircraft, a division 

of Midland-Ross Corporation, 

4200 Surface Road, 

Columbus 4, Ohio 


Jans TFOL 
LJ ———— 
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reliable components for missiles / aircraft / support 
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Jou can hear the future tick 


in the last silent seconds 


of a Rocketdyne countdown 
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| YOUR... THREE...TWO...ONE... a moment of silence. Then a 


giant speaks—and a bolt of man-made lightning flashes. 

Nearly every hour of every day, Rocketdyne technicians 
near that dramatic moment as they test and tune the space 
engines of today. 

The best-equipped test facilities for high thrust rocket en- 
gines in the nation are at their command. Rocketdyne’s finely 
instrumented test structures are located in California’s Santa 
Susana Mountains; Neosho, Missouri, and McGregor, Texas. 

Rocketdyne engines have powered most of the military and 
scientific projects conducted by the Air Force, Army, and 
NASA. Now huge boosters of one and a half million pounds 
of thrust are emerging from the technical heritage of Atlas, 
Thor, Jupiter, and Redstone. 

And even while today’s countdowns go on, plans for tomor- 
row’s assault on space are being made. At Rocketdyne, 
engineers and scientists are investigating such advanced 
forms of propulsion as ion engines, nuclear engines, plasma 
jets, and magnetohydrodynamic engines. Meanwhile other 
groups are at work on high-energy liquid and solid propel- 
lants, and dramatic new devices for both liquid and solid 
propulsion systems. 

Rocketdyne, a 12-year pioneer in rocket technology, was 
first with power for America’s long-range ballistic missiles — 


first with power for Outer Space. 


MEGABOOM-— a giant solid propellant rocket 
motor produced at Rocketdyne’s McGregor, 
Texas, solid fuel facility—delivers 100,000 
pounds of thrust, boosts test sled to 1,200 mph. 


FIRST WITH POWER FOR OUTER SPACE 


ROCKETDYNE 2 


A DIVISION OF NORTH AMERICAN AVIATION, INC 


Canogo Park, California; Neosho, Missouri; Mc Gregor, Texas 
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nd manufacturing AMF has ingenu 


He designed a 
new interchange - 
for radio traffic, 


This AMF engineer, part of an 
AMF-U.S. Army team, solved the 
problem of traffic delays and personal 
danger in manual re-connection of 
jumpers when interchanging R.F. 
transmitters and antennas. 


His solution is a push-button-op- 
erated, coaxial crossbar switching 
system, using vacuum switches for 
circuit selection. A typical system 
consists of 4 transmitter inputs, 7 
antenna outputs plus a dummy load, 
in a 4x8 matrix that can be mounted 
in a 19” rack. It can be controlled 
locally or remotely over any type of 
communication network having a 
bandwidth of at least 200 cycles. 


AMF’s coaxial crossbar switching 
system provides 100% flexibility in 
circuit path selection and accommo- 
dates power levels as high as 500,000 
watts and frequencies up to 30 mega- 
cycles. It allows 100% utilization of 
all transmitting equipment. Stubs 
are automatically eliminated. 


To insure fail-safe operation, 
power is required for the vacuum 
switches only during change of con- 
dition. Selection rate: 1 per second. 
Operating transmitters are safety- 
interlocked to insure a load. There 
are no hazards from open wires or 
inadvertent application of power to 
dead-lined antennas. 


Single Command Concept 


AMF’s imagination and skills are 
organized in a single operational 
unit offering a wide range of engi- 
neering and production capabilities. 
Its purpose: to accept assignments 
at any stage from concept through 
development, production, and serv- 
ice training...and to complete them 
faster...in 


* Ground Support Equipment 

¢ Weapon Systems 

« Undersea Warfare 

° Radar 

« Automatic Handling & Processing 
¢ Range Instrumentation 

¢ Space Environment Equipment 

« Nuclear Research & Development 


GOVERNMENT PRODUCTS GROUP, 
AMF Building, 261 Madison Avenue, 
New York 16, N. Y. 


AMERICAN MACHINE & FOUNDRY COMPANY 





K SYSTEMS 


The application of binary 
data link transmission 

to large or small radio 
networks is made feasible 
by the Stromberg-Carlson 
Automatic Binary 

Data Link. 


The broad capabilities 
of the equipment include: 


¢ 5-character alphabetical 
address, providing 

over 11 million 

private addresses ; 


¢ automatic response to 
interrogation, 
which provides a 
5-character alphanumeric 
message useful for 
indicating any element 
of a status report such as 
altitude, heading, 
position. 
Tape readout in the 
airborne unit. 


Detailed 
information 
on request. 
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STROMBERG -CARLSON 
a oivision of GENERAL DYNAMICS 


1400 N. GOODMAN STREET + ROCHESTER 3, NEW YORK 
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KEARFOTT produces 


precision floated gyros 


for the 


KEARFOTT DIVISION Cap 
Little Falls, New Jersey 








Polaris 








missile. 


Engineers: Kearfott offers challenging 


opportunities in advanced component and 


system development 


GENERAL PRECISION, INC. 


Other Divisions: GPL, Librascope, Link 
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Bouncing a voice through 2000 miles of space... 


% 


~y Ss 


_ Another Philco achievement 


in global communications P 


As part of a major study of space communications tech- 
niques, Philco is prime contractor for an Air Force project 
to relay high frequency radio communications around the 
curvature of the earth, through space. Known as the 
Passive Satellite Relay Link, it will reflect voice and tele- 
type signals from a 100 ft. aluminum-skinned plastic balloon. 
Under NASA’s Project Echo, the balloon is to be launched 
into a 1,000 mile earth orbit for use as a passive commu- 
nications reflector. ; 

The parametric amplifiers, receiving antennas, and track- 
ing and receiving systems are Philco designed, built and 
installed. The entire program is managed by Philco, under 
the supervision of the Communications Directorate, Rome 
Air Development Center. 

This is one more step in man’s utilization of outer 
space...and another important Philco achievement in 
global communications. For capacity, facilities and expe- 
rience in advanced electronic systems, look to the leader . . . 
look to Philco. 


Government & Industrial Group, Philadelphia 44, Pennsylvania 


PHILCO 


Ee) Semous for Quality the World Over 


“ Communications and Weapons Division ¢« Computer Division « Sierra Electronic Division 





Western Development Laboratories 


KOLLMORGEN Remote Viewing Systems... 


used in most atomic installations 


Radioactivity, caustic fumes, blast forces, 
inaccessibility and other adverse condi- 
tions hamper observation and inspection. 
To overcome these conditions, more and 
more installations in a widening range of 
industries are using Kollmorgen remote 
viewing instruments. Kollmorgen special- 
izes in the design and manufacture of 
instruments and systems for detailed ob- 
servation under difficult or apparently im- 
possible circumstances. Most of these 
devices can be readily adapted to photog- 
raphy or television. 

We have recently prepared a twenty- 
four page illustrated brochure which 
describes our facilities and primary fields 
of interest. For a copy, please write to 
Department 227. 


Photo courtesy Phillips Petroleum Company 
A Phillips Petroleum Company technician observes radioactive metallurgical speci- 
mens through a Kolimorgen Hot Cell Periscope installed at the Materials Testing 
Reactor Hot Cell, National Reactor Testing Station. The periscope helps determine 
characteristics such as tensile and impact strength, hardness, weight and density 
changes. Macrophotography of specimens is also performed through the periscope. 


and from Cape Canaveral to the} 


The Nautilus and her sister ships of the Atomic Fleet, 
like most other U.S. submarines, are equipped with 
Kolimorgen periscopes. These instruments require highly 
precise optical, mechanical and electronic components. 


Kollmorgen Bunkerscopes are used at Cape Canaveral for 
observation of missile launching operations and static 
tests. Bunkerscopes allow detailed observation from a 
considerable distance with no danger to the operator. 
Images appear in bright, clear, natural color. There are 
no maintenance costs with these Bunkerscope operations. 


OLLMORGEN 


optical corporation 
NORTHAMPTON, MASSACHUSETTS 
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ATOMIC ENERGY 





Gas-Cooled Reactor 


The Atomic Energy Commission has 
selected the Tennessee Valley Authority 
to operate the Commission’s flexible ex- 
perimental prototype gas-cooled reactor 
at Oak Ridge, Tenn. The reactor will be 
a combined experimental and power-pro- 
ducing plant estimated to cost about $30,- 
000,000. It will provide facilities for test- 
ing fuel elements, gas coolants, and 
reactor materials in connection with the 
Commission’s gas-cooled reactor develop- 
ment program, and also will generate 
about 25,000 electrical kilowatts which 
will be used in the Commission’s opera- 
tions at Oak Ridge. A 25,000-kilowatt 
turbogenerator which has been in use for 
about 15 years at the Commission’s steam 
plant near the Oak Ridge Gaseous Dif- 
fusion Plant will be relocated to the new 
plant to serve as the power-generation 
facility. 

Under the proposed agreement between 
the two agencies, the Authority will pro- 
vide some design and construction assist- 
ance to the Commission, train operating 
personnel, assist in preoperation inspec- 
tion and testing, and operate the reactor 
for the Commission through June 30, 
1968. 

The reactor will be fueled with slightly 
enriched uranium dioxide, moderated with 
graphite and cooled with helium. Con- 
struction of the plant was started last 
August and completion is scheduled for 
late 1962. 


Army Research Reactor 


The Army recently dedicated its first 
nuclear research reactor at Watertown, 
Mass. Designed to meet the needs of the 
research program on materials of the 
Army Ordnance Corps, the new reac- 
tor will be operated and used by the 
Ordnance Materials Research Office 
(OMRO) and its supporting laboratories. 
Most of the experiments conducted at the 
reactor will be fundamental to the more 
applied studies carried on at the various 
Ordnance arsenals and will use primarily 
the techniques of solid-state physics. 

In the past, actual physical characteris- 
tics of materials have been determined for 
the most part by conventional laboratory 
tests. With the advent of the nuclear re- 
actor, a laboratory tool is available to the 
physicist to explore the interior of atoms 
and molecules. This tool will enable the 
scientists to accumulate fundamental sci- 
entific facts and permit a more intelligent 
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The buyer of an airplane with 


CONTINENTAL 


POWER 


obtains two plus values available 


nowhere else. One is Continental’s 


famous reliability; the other, the 


priceless backing of genuine Continental 


parts and factory-approved service 


no matter where he may fly. 


After engine dependability, the most 
important thing to consider in choosing 
an airplane is the service behind it—the 
facilities maintained by its makers to keep 
it in the air at lowest cost. And here, as 
on the basic score of engine stamina, 
planes with Continental power rate uni- 
formly high . . . Owners of such aircraft 
are sure of finding genuine Continental 
parts and competent mechanics the world 
over... They benefit in other ways, too, 
from Continental's policy of backing those 
who build and those who use Continental- 
powered products. 
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80/87 
80/87 
80/87 
80/87 
80/87 
80/87 
80/87 
80/87 
91/96 
91/96 
472 91/96 
432 91/96 
426 100/115 
426 100/130 
402 80/87 
391 100/130 
575 91/96 
GSOS26-A...... 3100 549 91/96 


*Pusher Type engine with extended propelier sheft 
* *Helicopter engine © * *For Military use 
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ELECTROSTATIC GENERATORS 
FOR INDUSTRY 


SAMES Electrostatic Generators, producing substantial amounts of output power 
at voltages up to 600 kv, are the first such generators ever designed for day-to-day 
industrial use. They’re marketed in the U.S. exclusively by Sorensen. 

Output voltage is very nearly pure d-c, marked by the almost complete absence 
of ripple or other a-c components. Voltage regulation ranges from 4% to 0.33% 
for medinm stability models and from 0.1% to 0.001% for high stability models. 

You'll find these advanced high-voltage d-c sources described in the new 6-page 
SAMES brochure. A new 32-page Sorensen catalog is also available which lists 
more than 400 models of high-precision power supply equipment and gives valu- 
able selection and application data. Write for your copies today. Sorensen & Com- 
pany, Richards Avenue, South Norwalk, Conn. 


r 





* 18 modeis available 
* Voltages up to 600,000 voits 
* Substantially pure d-c output 
* Powers to 2.4 kw 
* Outstanding safety: 
Low output capacitance 
Low overload current 


Wide selection of Wide selection of 








portable models — to 100 kv. floor-mounted models — to 600 kv. 





CONTROLLED 


S POWER 


PRODUCTS 


A SUBSIDIARY OF RAYTHEON COMPANY 


-». THE WIDEST LINE MEANS THE WISEST CHOICE 
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approach to the development of improved 
materials and matériel. 


Atomic Data Exchange 


The United States Atomic Energy Com- 
mission and the United Kingdom Atomic 
Energy Authority, acting as agent for 
the board of management of the Dragon 
Project—Joint United Kingdom-West 
ern European high-temperature gas-cooled 
reactor—have agreed to the exchange of 
detailed information on high-temperature 
gas-cooled power reactors. The Dragon 
Project involves construction and opera- 
tion of an experimental 20-megawatt 
(thermal) reactor at the U. K. Atomic 
Energy Establishment at Winfrith Heath. 

The information exchange, to be car- 
ried out under the terms of letters ex- 
changed between the U. S. Atomic En- 
ergy Commission and the U. K. Atomic 
Energy Authority in February and March 
1960, will cover the Dragon Project and 
the 40-megawatt (electrical) high-tem- 
perature gas-cooled reactor to be built in 
the United States by the Philadelphia 
Electric Company. Research and develop- 
ment for the U. S. reactor are being per- 
formed by the General Atomic Division 
of General Dynamics Corporation. 

The Dragon Project is a joint under- 
taking of the United Kingdom Atomic 
Energy Authority and other members of 
the European Nuclear Energy Agency of 
the Organization for European Economic 
Cooperation under an agreement reached 
March 23, 1959, on the development of 
technology of high-temperature gas-cooled 
reactors. 


Compact Power Plant 


The Atomic Energy Commission has 
selected, as a basis for contract negotia- 
tions, the joint proposal of the Nuclear 
Development Corporation of America, 
| White Plains, N. Y., and General Motors 
Corporation, Indianapolis, Ind., to initiate 
| development and perform preliminary de- 
| sign of a compact nuclear power plant 
| for military applications. 

This compact reactor program is being 
| undertaken in response te a Department 
of Defense requirement for an extremely 
| mobile, lightweight, compact power plant 
having an electrical power rating of 2,000 
to 3,000 kilowatts. Successful develop- 
ment of such a power plant would repre- 
sent a significant advance in reactor tech- 
nology and would enable the plant to 
| fulfill a variety of important military ap- 
plications. 


| Radiological Test Area 








| recently by the Army Chemical Corps at 
| its Dugway Proving Ground, Utah. The 
| area will provide nuclear radiation similar 
to that from radioactive fallout, but under 

(Continued on p. 32) 


| A radiological test area was unveiled 
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Somewhere in a wasteland, the Air Force Minuteman will 
keep its lonely vigil all through a thousand nights. Buried and 
untended, it must be ready to spring to life if the button is 
ever pushed. 

Minuteman poses a real challenge to the New Reliability 
—reliability which must guarantee successful firing at any 
moment in the far future. Each of the missile’s systems, each 
of its thousands of electronic components, must function per- 
fectly at that given moment. For once the missile is lowered 
into its silo, no human hands again need touch it. 

The Minuteman’s critical guidance and control system has 
been entrusted to Autonetics. We are proud to be a member of 
this United States Air Force missile team. 

Once again America’s defense force reaps the harvest of 
Autonetics’ pioneering. A decade of experience with major 
projects has given Autonetics a unique capability in systems 
management —and in meshing its work with that of other 
companies in building modern weapon systems. 


Guidance Systems by Autonetics 4) 


DOWNEY, CALIFORNIA 
A DIVISION OF NORTH AMERICAN AVIATION, INC. REGIONAL OFFICES: WASHINGTON, D.C. AND DAYTON, OHIO 
INERTIAL NAVIGATION / ARMAMENT AND FLIGHT CONTROL/ COMPUTERS AND DATA SYSTEMS 
oa | 


July-August 1960 31 





Atomic Energy (Contd.) 





controlled conditions, to permit testing to 
determine the effects of nuclear radiation 
on weapons, equipment, and personnel, 
and on facilities and construction such as 
foxholes and shelters. 

Controlled amounts of radiation in the 
test area will be produced by the radio- 
active isotope, cobalt 60. The dose rate of 
radiation may be varied up to 100 roent- 
gens an hour by varying the distribution 
of the radioactive material. 

The cobalt 60 will be combined with 
metallic nickel to form pellets about the 
size of number 8 shot. The pellets will be 
distributed in a uniform pattern of de- 
sired density over the surface of the test 
area. They can be deposited, rearranged, 
or removed by means of an electromag- 
netic device. 

Because the various levels of radiation 
to be used are harmful to man and could 
be fatal over long exposures, all testing 
of radiation effects will be conducted by 
automation and remote handling equip- 
ment. Instrumented mannequins will be 
used to simulate personnel. 


Nuclear Power Plant 


The Atomic Energy Commission has 
selected the Maxon Construction Com- 
pany, Dayton, Ohio, to construct the 
nuclear portion of a demonstration nuclear 
power plant to be built in Puerto Rico in 
cooperation with the Puerto Rico Water 
Resources Authority. Construction of the 
reactor plant is expected to start in early 
fall, with completion scheduled for late 
1962. 

Estimated total cost of the plant and 
conventional turbogenerating equipment, 
exclusive of the site, switchgear, and 
transmission facilities, is approximately 
$11,000,000. 

The proposed reactor will be of the 
boiling-water type, will use uranium di- 
oxide as fuel, and will produce nuclear 
superheated steam within the reactor core 
for the generation of 16,300 electrical 
kilowatts. The reactor is expected to ad- 
vance the Commissien’s nuclear super- 
heat program by demonstrating technol- 
ogy and supplying operating data. The 
benefits of superheated steam in nuclear 
plants with water reactors are yet to be 
demonstrated, although the use of super- 
heated steam in conventional plants has 
long proved economically attractive. 

General Nuclear Engineering Corpora- 
tion, Dunedin, Fla., is designing the 
nuclear portion of the plant and is per- 
forming supporting research and develop- 
ment. 


Radioactivity Levels 


Levels of gross or total fallout beta 
radioactivity in surface air continued to 
decrease or remained about the same dur- 
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ing the period October to January in 
both hemispheres, according to the quar- 
terly statement of fallout by the U. S. 
Atomic Energy Commission for April 
1960. Levels in the Southern Hemisphere 
remained relatively stable during this 
period, although levels appeared to de- 
crease slightly at most stations and to 
increase slightly at a few during some 
months. 

Levels at many U. S. stations operated 
by the Public Health Service during 
September to January have been below 
the limit of reliable measurement. 

Recent preliminary reports from the 
Public Health Service and Naval Re- 
search Laboratory networks and from 
AEC installations have shown transient 
increases in radioactivity in air and pre- 
cipitation samples during the latter part 
of February and the first week of March 
1960. The identification of short-lived 
radioisotopes and rapid decay of samples 
indicate that this debris originated about 
mid-February 1960 and it appears to be 
from the nuclear detonation in the Sahara 
Desert on February 13th. 

The data available so far show rela- 
tively small increases in fallout which 
persist for only a few days. These levels 
are very much less than those which were 
observed in the spring of 1959. 


Nuclear Technology Courses 

With the cooperation of the U. S. 
Atomic Energy Commission, the Univer- 
sity of California at Berkeley is sponsor- 
ing a series of courses on radioisotope 
principles and techniques for manage- 
ment and technical personnel. These sum- 
mer programs were made possible by the 
first equipment-assistance grant awarded 
under the Commission’s isotopes-develop- 
ment program. Industry and Atomic En- 
ergy Commission representatives will par- 
ticipate as guest lecturers. 

A one-week survey course will be held 
July 18-22, 1960, to increase management 
understanding of the basic concepts in 
radioisotopes and radiation technology. 
The course is designed primarily to assist 
executives to support their technical staffs 
effectively in the application of isotopes 
and radiation to industrial advancement. 
Lectures and laboratory demonstration 
sessions will be included. 

An intensive 2-week course on radio- 
isotope theory applications and safe han- 
dling was designed to give a broad insight 
into the potentialities and problems of 
using radiation in industry and research. 
Reactors, accelerators, X-ray machines, 
etc., were discussed, but major empha- 
sis was placed on handling, use, and 
measurement of radiations from radioiso- 
topes. 

A 4week course (June 20th-July 15th) 
on advanced radioisotope principles and 
techniques is stressing use of isotopes 
and radiation in industry and research. 





Systems competence in 
design, implementation, 
structural construction, 
installation, operation, 
training, and 
maintenance of: 


1. Space surveillance 
systems 


2. Transportable elec- 
tronics systems 
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Instrumentation, con- 
trol, and switching 
systems 


Integrated land, sea, 
and air communica- 
tions systems 
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6. Data systems 
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CABLE @ ALPHA DALLAS 








SHORT ORDER SAC’s Global Voice... provides a vital communication link of 
intercontinental range with the speed and reliability necessary for positive control of modern jet air- 
craft. The system design concept is advanced and flexible. SHORT ORDER may be used for point-to-point 


communication with missile-launching sites as well as for its initial employment by the Strategic Air 


Command jet bomber force. 


4 S 4 > CORPORATION 
Sa tT A SUBSIDIARY OF COLLINS RADIO COMPANY 


SYSTEMS DESIGNERS, ENGINEERS, CONSTRUCTORS, WORLD-WIDE © RICHARDSON, TEXAS @ TELEPHOWE DALLAS ADams 5-2331 








GENERAL PRECISION...ELECTRONICS TO THE FOURTH POWER 
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THESE ARE 
PLACES WHERE 
PEOPLE, 
THINGS, IDEAS, 
ARE SHAPING 
PRECISION 
ELECTRONICS 
TO THE 
ADVANCING 
NEEDS OF 
GOVERNMENT 
AND INDUSTRY 
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The places are strategically located for fast action, close backup, field follow- 
through. The people are an unsurpassed concentration of skills devoted to 
mastering the problems of GP customers. The things are advanced equipment 
for every level of precise preparation and precision performance. The ideas are 
reach, vision, integrity of schedules, perfection of output. The support comes 
from here...GPL: KEARFOTT: LIBRASCOPE: LINK: Air traffic control, 
communications, navigation systems, components, inertial guidance, servo- 
mechanisms, test equipment, digital and analog computing systems, controls, 
instruments, flight training devices and simulators ground support systems, 
doppler systems and television systems. Write for facilities and capabilities 
brochure. GENERAL PRECISION, INC., 92 Gold Street, New York 38, N. Y. 


Affiliates, licensees in Canada, France, Italy, Japan, U. K., West Germany. 


GENERAL PRECISION, INC. 
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GET REAL PRODUGTIVITY—GET A GM DIESEL 


Push-button power 


for 


push-button defense 


_~ 8 


If you need precise electric power you 
can count on for radar, ground support 
and other missile facilities, take a close 
look at the GM Diesel 100-KW. Pre- 
cise-Power Generator Set. 


You'll see a compact, 5,800-pound 
mobile unit that combines the time- 
proved GM “6-71” Diesel engine with a 
100-KW. Deico generator set equipped 
with a specially designed regulating sys- 
tem for utmost accuracy. 


You'll see a set that starts and operates 
in —65° ambient . . . that’s arranged for 
remote starting . . . with a load-sensing 
hydraulic governor on the engine. 


And you'll see a generator set that oper- 
ates satisfactorily on either Diesel or 


OM DIESEL ALL-PURPOSE POWER LIN 
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JP fuels because, unlike some 4-cycle 
Diesels, GM unit injectors do not 
require fuel oil with high lubricating 
qualities. 

Developed in conjunction with the U.S. 
Army Corps of Engineers and Army 
Ballistic Missile Agency, this set is fill- 
ing a powerful place in missile pro- 
grams of the Army, Navy, Air Force 
and Marine Corps. Other GM Diesel 
engine and generator sets are in service 
on the DEW Line, in naval transports, 
personnel craft and many other types 
of equipment. Models of varying capac- 
ities in 50-, 60- and 400-cycle AC as 
well as DC are available. Want more 
information? Call our Washington 
office or write direct. 


IMPORTANT FEATURES 
Engine and parts interchangeability permits standard- 
tzation with other GM Diesels used in trucks, cranes, 
compressors, LOX plants and other equipment. Light- 
weight for maximum mobility—easily mounted on 
Army-type 2- or 4-wheel trailers. Trouble-free opera- 
tion—long life between overhauls. 


DETROIT DIESEL ENGINE DIVISION 
GENERAL MOTORS, DETROIT 28, MICH ~ 


REGIONAL OFFICES: 
New York, Atlanta, Detroit, Chicago, Dallas, San Francisco 
WASHINGTON, D.C.: 
801 Cafritz Building— 1625 Eye Street, N.W. 


sets the standard of 
Diesel productivity 
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GEN. SAMUEL E. ANDERSON, U.S.A.F. 


Commander, Air Matériel Command 





Readiness Is the Key © 


The Air Materiel Command provides instant Air Force logistic support 


S a supporting unit of the U. S. 
A Air Force, the task of the Air 

Matériel Command is to guar- 
antee that the U.S.A.F. has the matériel 
it requires whenever and wherever the 
need may arise. 

The Air Matériel Command supplies 
the goods. It does the shopping and the 
housekeeping. It takes care of the in- 
ventory and scraps outmoded items, 
and, last but not least, it takes care of 
deliveries. Now that the missile age is 
at hand, the job of AMC is even more 
complicated. Support must be provided 
for the manned weapons systems—and 
yet a logistics system must be tailored 
to fit the needs and capabilities of the 
missiles not only of today but also of 
tomorrow. 

This is a big outfit! Overseas, the 
command is broken down into two air 
matériel forces, Pacific and European, 
which manage the logistics systems and 
coordinate buying, supply, and main- 
tenance for the nations in the Military 
Assistance Program. 

There are several directorates which 
help to carry out the variety of tasks 
that confront AMC. They are: Pro- 
curement and Production, Supply, 
Maintenance, Engineering, Transporta- 
tion, Plans and Programs, and Person- 
nel and Support Operations. 

The right arm of AMC is the Air 
Matériel Area with nine of these exist- 
ing in the United States and two over- 
seas. This important part of the Air 
Force family performs operational work, 
procurement and reclamation of Air 
Force property, and looks after the 
disposal of Air Force surplus. The ma- 
tériel areas in the United States spe- 
cialize in specific weapons systems and 
certain classes of supply, whereas those 


. 





The Commander of the Air 
Matériel Command, Gen. Sam- 
uel E. Anderson, U.S.A.F., 
Wright-Patterson Air Force 
Base, Ohio, a native of North 
Carolina, was graduated from 
the U. S. Military Academy, 
West Point, N. Y., and was 
commissioned a d lieut 
ant in the Coast Artillery in 
1928. He transferred to the Air 
Corps the following year. 

From 1934 to 1941 he served 
as flying instructor and with var- 
ious flight groups in Texas, IIli- 
nois, and Hawaii. In May 1941 
he returned to the U. S. and 
served at Langley Field, Va. 
followed by an assignment with 
the Operations Division, War 
Department, Washington, D.C. 

Shortly after this assignment 
he saw action in the Pacific and 
European theaters, where he 
received both the Silver Star 
and the Distinguished Flying 
Cross. 

Upon return to the United 
States in May 1945, General An- 
derson became Chief of Staff, 
Continental Air Force, Bolling 
Field, Washington, and subse- 
quently served as a member of 
the Joint Strategic Survey Com- 
mittee, Office, Joint Chiefs of 
Staff; Director of Plans and 
Operations, Office, Deputy Chief 
of Staff for Operations, U.S.A.F. 
Headquarters, in which capacity 
he served until August 1950. 

He became commanding gen- 
eral of the Fifth Air Force in 
Korea in May 1953 and in May 
1954 was assigned as Director, 
Weapons Systems Evaluation 
Group, Office of the Assistant 
Secretary of Defense (R&D), 
until he became Commander of 
the Air Research and Develop- 
ment Command on August 1, 
1957. 

He was promoted to his 4- 
star rank and named as Com- 
mander of the Air Matériel 
Command in March 1959. 














overseas do not specialize in this way. 

Using industry as its teammate, the 
Air Matériel Command procures com- 
plete weapons systems when needed. 
It also shops for the supporting equip- 
ment, supplies, and other services for 


the Air Force. This is accomplished 
through AMC’s Ballistic Missile Cen- 


ters. 


NDER the AMC weapon concept, 

all components that go into deliv- 
ery of a weapon upon a target are con- 
sidered as parts of a single system. Pro- 
curement of all these components is 
coordinated to make possible the deliv- 
ery of a fully supported weapon to an 
operating command at the earliest pos- 
sible moment. 

The job that faces AMC is a tre- 
mendous one. Any war that comes may 
require new weapons; it may require 
more of the old conventional ones; it 
may occur in the most remote corner of 
the world, or it may even touch our 
own shores. Whatever the occasion, 
AMC must be ready with supplies, 
transportation, or matériel in a matter 
of days, hours, or even minutes. 

Gen. Samuel E. Anderson, who has 
more than thirty years of Air Force 
experience and military service to his 
credit, is well qualified to cope with a 
job so large. His experience has been 
broad. He has worked in such areas as 
plans and operations, has served as a 
commanding general of various com- 
mands, and has been associated with 
research and development and with 
weapons systems evaluation. He has 
the knowledge and know-how to solve 
the complex problems his position pre- 
sents. 

It is with pleasure that the American 
Ordnance Association salutes this out- 
standing airman and offers its assist- 
ance in every possible way to help him 
and his Command to carry out the 
all-important mission that confronts 
them. 





- Decisions for Defense 


In this era of rapid change we face a challenge to our national 


security that calls for the soundest judgments to be made mn a 


minimum of time and backed with all the strength we can muster 


4 VHERE is a defense responsibility 
that is fundamental to the 
build-up of an aerospace force 

—a responsibility that I think we have 
not explained sufficiently to the public 
nor clarified completely within our 
ewn Air Force-industry partnership 
during the last few difficult years of our 
transition to a mixed force. 

I refer to the tough, basic problem 
of deciding what matériel, and how 
much of it, the Air Force will buy. 
Each of the services has had to accept 
denial on weapon systems which were, 
in their most conscientious judgment, 
important to maximum combat ef- 
fectiveness. 

This decision-making process must 
be viewed within the context of the 
struggle for supremacy in military tech- 
nology now going on between the 
Free World and the Sino-Soviet bloc. 
By its very nature, this struggle im- 
poses certain stringent requirements 
which must be met. 

In the first place, the rapidity of tech- 
nological change means that decisions 
often must be made even though we 
would like to delay them until more 
supporting research has been accom- 
plished and we are more sure of all the 
factors involved. But, all too often, by 
that time it is too late. 


HUS the pace of progress itself re- 
quires that we sometimes decide on 
“faith”—not a blind, unreasoning faith, 
but a faith based upon past experience 
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General Anderson is Com- 
mander, Air Matériel Com- 
mand, Wright-Patterson Air 
Force Base, Ohio. This article 
is based on an address given 
by ‘General Anderson at the 
Forty-second Annual Meeting 
of the American Ordnance As- 
sociation, held in Cincinnati, 
Ohio, May 4, 1960. 





that many associated problems con- 
nected with a system’s development 
can and will be solved along the way. 

In most cases, our faith is justified; 
in others the problems turn out to be 
too great and the system has to be re- 
evaluated. 

Secondly, this decision-making proc- 
ess is a continuous one. It would be 
comforting if we lived in a world of 
certainty and could control our destiny 
to the extent that a decision once made 
would be valid indefinitely. Such is not 
the nature of the struggle in which we 
are engaged. We deal not with cer- 
tainty, but with uncertainty. 

We are not playing solitaire, but a 
2-handed game of cards. Our decisions 
must be influenced by our opponent's 
actions, and his by ours. Thus a de- 
cision made today in the belief that our 
opponent will react in a certain way in 
his choice of weapons systems and 
strategy may have to be reevaluated 
tomorrow if he does not react accord- 
ing to our original assumption. 


The situation is thus a tremendously 
dynamic one, both because of the na- 
ture of technology and because of the 
type of international competition in 
which we find ourselves engaged. 

In a situation such as this, no deci- 
sion becomes sacrosanct. We constantly 
must be reevaluating our decisions in 
terms of what we know today which 
we did not know yesterday. 

And with us always is the hard 
economic reality of budget limitations. 
We cannot buy every weapon that 
promises well for some part of the total 
spectrum of the Air Force mission. We 
must invest available resources for the 
balance that will give us the best com- 
bat performance for the money. We 


must forever +k to optimize our strat- 


egy. 


HE road from “idea to hardware” 

is a long and complicated one. But 
it must be quickly and skillfully trav- 
eled. I would like to familiarize you 
generally with that portion of the trip, 
as it were, that leads us up to the point 
where industry gets firmly in the traffic 
pattern as a working partner. 

We receive a specific operational re- 
quirement spelling out a new capability 
which must be available in a specific 
time period. In the case of aircraft, this 
may include speed, range, altitude, and 
operational environment. It may also 
include such additional detailed re- 
quirements as reliability or the arma- 
ment desired. 
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This specific operational require- 
ment might call for a bomber with a 
capability of in-flight refueling, to 
bomb a target 10,000 miles from its 
operating base and return. It may also 
specify that it must be capable of flying 
at a speed of Mach 4 with an opera- 
tional altitude of 100,000 feet. 

Since no vehicle previously has been 
built to meet these requirements, it is 
obvious that the state of the art will 
have to be stretched. This, in turn, cre- 
ates technical, financial, and production 
problems from the very inception of 
the program. Since time is of such im- 
portance, all the actions necessary to 
bring the vehicle into being must be ac- 
complished expeditiously, if the opera- 
tional dates established are to be met. 


sie scope of activities necessary to 

accomplish our end objective is so 
great that a management approach, 
which emphasizes the importance of 
timely integration of all aspects of the 
program, has been devised and is com- 
monly referred to as the “weapon sys- 
tem concept.” Under this concept, the 
service is responsible for the total man- 
agement of the weapon system. This 
includes the time phasing and inte- 
grating of the development, procure- 
ment, production, operation, training, 
and logistic support. At this point, the 
services enlist the aid of American in- 
dustry to accomplish the various stages 
of the tremendous task involved. 

The service is immediately faced 
with the problem of determining the 
source or sources best qualified to as- 
sist in the development and production 
of this new weapon system. Not only 
is the problem focused on the creation 
of the system, but potential sources for 
major subsystems such as electronics, 
propulsion, etc., must be identified. 
Each individual weapon system must 
be evaluated and conclusions reached 
on the basis of the conditions and prob- 
lems presented. 

At this point in time it must be de- 
termined what degree of concentration 
of management for bringing the system 
into being is most practicable. The 
choices are several: (1) a single weapon 
system prime contractor; (2) a prime 
contractor and one or more associate 
contractors working under contract 


with the government; (3) a prime 
weapon system contractor for a portion 
of the system and other contractors for 
certain subsystems to be furnished to 
the prime for assembly into a vehicle; 
or (4) several or multiple prime con- 
tractors. 

Regardless of the method chosen the 
service does not abrogate its responsi- 
bility for exercising total management 
of the weapon system. 

In so far as is consistent with obtain- 
ing an end product which meets the 
specifications of the GOR, we try to 
distribute production throughout in- 
dustry, including small-business par- 
ticipation. We must ensure that the 
selected contractor’s procurement prac- 
tices reflect the best possible use of the 
public funds that will be entrusted to 
him. And in so doing, we must, of 
course, be ever watchful that quality 
and reliability of product are not im- 
paired in the effort to meet target de- 
livery dates for the complete system. 

Once the work force is established, 
industry as well as the Air Force is 
confronted with many challenging prob- 
lems. It is frequently necessary to tele- 


At left, the new radar-guided GAR-I1 
to-air missiles including the GAR-1D, 


scope development and production ef- 
fort into the same time period. When 
this happens, we must commence pro- 
duction of equipments and components 
prior to the completion of testing. 

We must tool for this production and 
make commitments for any required 
facilities prior to completion of develop- 
ment. We must manage, in so far as 
possible, to keep all participants mov- 
ing forward in step to the end that the 
entire weapon systems will come into 
being on schedule. We recognize that 
there are risks inherent in this method 
of operation, but we must, at times, as- 
sume these risks if we are to have 
timely and effective weapons when re- 
quired. 

We have been talking about weapon 
systems contractors, other prime con- 
tractors, vendors, and suppliers. To 
manage, direct, and control all those 
participating in a single weapon sys- 
tem program is a tremendous task. If 
we were to try to pinpoint all those 
participants on a map of the United 
States and show lines of communica- 
tion to and among all of them, we 
would almost obliterate the map. 


Nuclear Falcon joins the family of air- 
GAR-2A, and GAR-3 shown at right. 





The effective management of such a 
program involves the capability to com- 
municate rapidly afnong the Govern- 
ment activities involved, between the 
Government and _ contractors, and 
among contractors. 

It readily can be seen that we are 
dealing with one of the most complex 
technical and management situations 
which could be found to exist. Any 
major upheaval in programming poses 
very real problems. The efforts of sev- 
eral of the participants may be affected 
by a single engineering change, while 
still greater impacts may resuit from 
program changes. 

Examples of such changes include 
reduction of funding, reduction of ef- 
fort, reduction of quantities, and ac- 
celeration or deceleration of the estab- 
lished schedule for accomplishment. In 
addition, we must bear in mind that 


economic conditions, world politics, 
technological developments, etc., may 
also result in such program and engi- 


neering changes. 

Accordingly, we must organize and 
employ procedures which will provide 
us with maximum capability to adjust 
rapidly to the changed condition—to 
roll with the punch, so to speak. 

The effectiveness with which the 
Air Force and industry solve the many 
problems incident to development and 
procurement directly affect the public’s 
confidence in and support of our com- 
mon defense mission. 

Whatever the choices that must be 
made within budget limitations, some 
of us are going to get hurt. No manu- 
facturer who has made a good weapon 
system can accept a cutback or can- 
cellation of it without some instinctive 
challenge of the judgment against it. 

Even aside from the profit motive, 
the very dedication that inade his con- 
tribution worth while makes it impos- 
sible for him to be wholly objective con- 
cerning it. 


HE same is true of the services, 

even of the units within a service. I 
know that to many men who have 
devoted years of thought and effort to 
air defense, the proposed cutback of 
Bomarce and Sage is a blow. Commu- 
nities also, planning future growth 
around a base installation, react in- 


dignantly to what they consider the in- 
consistencies of the policy that first 
planned and then canceled the instal- 
lation, 

Many citizens, troubled by the sums 
that must be written off when a pro- 
gram changes, can see only the deficit 
side of the ledger. 

We who are aware of the weight of 
analysis, study, evaluation, comparison, 
and restudy that actually shapes these 
decisions have, I believe, certain defi- 
nite responsibilities regarding them. By 
“we” I mean all of us in the services 
and in industry charged with this de- 
fense job. 





“Harry S. Robinson, District 
Chief, U. S. Army Ordnance 
District of Cincinnati, is cited 
for his exceptional contribu- 
tion to the Ordnance Corps 
mission in the field of produc- 
tion equipment and machine 
tools. He devoted his full ef- 
forts toward responding to 
the needs of the Ordnance 
Corps, beginning with the Ko- 
rean emergency and continu- 
ing through current mobiliza- 
tion planning periods. His 
professional ability solved com- 
plex problems in the area of 
procurement and production 
and has materially supported 
this program for the Corps. 


“His efforts in the field of 
public relations have been of 
immeasurable value in devel- 
oping a true understanding of 
the Ordnance Corps and its 
achievements throughout the 
Cincinnati District area. All 
of his accomplishments have 
contributed to the establish- 
ment of higher standards in 
the operation of procurement 
and production within the ma- 
chine tool industry and have 
resulted in excellent relation- 
ships between the Corps and 
its industrial colleagues.” — 


Citation accompanying the Ci- 
vilian Service Medal presented 
to Mr. Robinson by Maj. Gen. 
H. F. Bigelow, Deputy Chief 
of Ordnance, in behalf of the 
U. S. Army Ordnance Corps 
at the Armament Prepared- 
ness Luncheon of the A.O.A. 
Forty-second Annual Meeting . 
held May 4, 1960, at the 
Netherland Hilton Hotel, Cin- 
cinnati, Ohio. 





First, within the limits of security, 
we should take every opportunity to 
inform the public honestly and thor- 
oughly of the many factors involved in 
these decisions and the painstaking ap- 
praisals that precede them. 

Secondly, I think that all those most 
immediately concerned must work for 
a broader and more truly objective 
viewpoint. Competition and construc- 
tive criticism are healthy and necessary. 
They are the means to progress. But we 
owe it to our public trust to ensure that 
that criticism is not biased by self-inter- 
est or obsolete tradition. 


UT the benefits from these pro- 

grams are sometimes overlooked. 
An example of this is the Navaho pro- 
gram. Although this program was can- 
celed, after careful and lengthy consid- 
eration, we derived great benefits from 
the research engineering and develop- 
ment of the weapon. 

The Navaho guidance system was 
one of the prime factors in our nuclear 
submarine explorations under the polar 
icecap. The welding techniques de- 
veloped in Navaho are basic to our 
present missile production. 

These are typical of the benefits that 
are derived from such programs, even 
though the weapon itself never reaches 
inventory status. 

We are in an era of rapid change, 
which does not come easily to indi- 
viduals, organizations, or nations. We 
face a challenge to our national security 
that calls for the soundest judgments 
we can make. These judgments must 
be made with minimum loss of time 
and backed to the hilt with every ele- 
ment of strength we can muster. Noth- 
ing can jeopardize our future security 
more than protracted bickering or pas- 
sive resistance to the necessary adjust- 
ment between what we would all dike to 
have in the way of defenses and what 
we can afford to have. That attitude 
can undermine the confidence and 
united purpose of our people. 

We are jointly charged now with 
the responsibility for producing some 
tremendously complicated and tremen- 
dously expensive matériel. The Ameri- 
can Ordnance Association possesses 
among its members an unmatched 
reservoir of talents to produce it. 
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The Industrial Deterrent 


Led by such organizations as the American Ordnance Association, the 


Scrence-Industry-Ordnance Team, by keeping armament preparedness 


alive m peacetime, has guaranteed America’s potential for defense 


HE part played by the American 
Ordnance Association in foster- 
ing, guiding, and keeping alive 
industry’s interest and effectiveness in 
producing weapons of all kinds has 
contributed greatly to the maintenance 
of world peace. Should circumstances, 
by any chance, push us into war, the 
Association, through industry, would 
quickly apply practical methods and 
procedures of production, the value of 
which cannot be estimated. 

As a matter of fact, I believe the great 
work that already has been done—the 
effective development of all kinds of 
matériel and weapons, the processes 
and procedures constantly going on— 
gives us the greatest security against 
the use of these weapons. 

The lives of our citizens and our 
way of life are tremendously safe- 
guarded by the Association’s efforts in 
a way that isn’t approached by any 
other group in America. It’s really an 
achievement of which we all can be 
very proud. 

The idea of having a well-organized 
stand-by operation within the entire 
industrial setup in this country 
is also an that 
Washington has dreamed of but, } 
in my opinion, has never ac- 
complished—except as it has 
been accomplished through the == 
working together of this Association 
and industry. There are many groups— 
and I have had experience with some— 
that have talked about stand-by men 


achievement 
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with this work or that, and have tried 
to rotate these men through govern- 
ment. However, this has been an idea 
only, without realization, and I doubt 
that it can ever be realized in that way. 

But here in this Association we have 
it—quietly and efficiently going on in 
the concept of service by industry to the 
Government without any fanfare or 
self-gain. 

I sometimes wonder how many peo- 
ple understand what is really going on. 
How many realize the job that the 
Ordnance Association has done to focus 
the strength of industry in serv- 
ing the country in times of peace 
and war? 

It’s very possible that the great- 
est opportunity for contribution 
may be with us right now in pre- 
venting war. As a matter of fact, I 
believe thoroughly that the deterrent 
strength of our country has taught the 
world a lesson, particularly those who 


may have felt they could run over us. 
The major eastern powers have not 
added one inch of land to their posses- 
sions in the last eight years. That's proof 
that this great deterrent strength is oper- 
ating. 

I think industry has accepted its role 
of spearheading national defense and 
has accepted its responsibility to do just 
that. In this Association, with its great 
gathering of men—nonpolitical, non- 
commercial, nonself-seeking—we prob- 
ably have the strongest group in the 
world for the preservation of our coun- 
try. It is astounding when you think 
of the work that is done through the 
Associations’ Technical 
developing the best and most economi- 
cal production of essential matériel. 


Divisions for 


LSO, we arz continuing from day to 
day the study and research and 
production of all sorts of weapons and 
procedures—a continuing, never-ending 
effort that stands out as one of the 
country’s greatest achievements. 
When we compare our national state 
of readiness today as against what we 
had just prior to World War I, and 
again just prior to World War II, our 
country’s added strength is astounding. 
I don’t think it would be going too far 
to say that if the United States had 
been as well prepared then as we are 
today, we might not have had either 
war. At least the wars wouldn’t have 
been of the magnitude that was reached 
by both. 
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I know that many countries have 
used the brains of industry—scientists, 
technicians, etc——but nowhere else has 
it been on a voluntary basis such as we 
have in the United States. Nowhere, 
in my opinion, is the development of 
goods, vehicles, ammunition, missiles, 
rockets, and electronics as effective as 
in America. What’s more to the point 
is the intensive study that goes on in 
peacetime. As I mentioned, this is the 
greatest asset we have for the preven- 
tion of war. 

The American Ordnance Association 
recently issued statements covering 
certain basic concepts: 

“1, The American Ordnance Asso- 
ciation is a national society of Ameri- 
can citizens who believe in armament 
preparedness and industrial readiness 


as basic factors of our Nation’s strong- 
est guaranties of security and peace. 

“2, The American Ordnance Associ- 
ation exists solely for the advancement 
of adequate national defense of the 
United States in the fields of weapons 
technology, production, and logistics. 
We strive to improve the effectiveness 
and efficiency of the Government-sci- 
ence-industry relationship in the de- 
velopment of weapons and weapons 
systems. Our field of interest covers all 
ordnance, armament, weapons, weap- 
ons systems, and related equipment for 
the armed forces of the United States. 

“3. The Association cooperates to 
every practical extent with other recog- 
nized technical and industrial associa- 
tions in assisting the armed services of 
the United States. Its mission is to keep 





The following citation ac- 
companied the award of the 
American Ordnance Associa- 
tion’s Williams Gold Medal 
to Harvey C. Knowles at the 
Forty-second Annual Meeting 
of the Association held at the 
Netherland Hilton Hotel, Cin- 
cinnati, Ohio, May 4th. 

The citation was read by 
Frederick V. Geier, a director 
of the A.O.A. Cincinnati Post. 
Lieut. Gen, Levin H. Camp- 
bell, Jr., a director of the 
Association and a former pres- 
ident, conferred the medal 
which is awarded for distin- 
guished service in fields con- 
nected with industrial pre- 
paredness as one of our Na- 
tion’s strongest guaranties of 
peace. 


“The American Ordnance 
Association in appreciation of 
outstanding service to the na- 
tional defense of the United 
States awards its Williams 
Gold Medal to Harvey C. 
Knowles, vice-president and 
director, American Ordnance 
Association, and vice-president 
and director, the Procter & 
Gamble Company, Cincinnati, 
Ohio. 


“Ardent proponent of arm- 
ament preparedness and gen- 
ius of mass production, Mr. 
Knowles gives generously of 
his talents in both fields for 
the advancement of the na- 
tional security of the United 





States and the well-being of 
his fellow citizens. 


“Throughout the Second 
World War he directed two 
great ordnance plants which 
his company operated on be- 
half of the United States 
Army. The output of these 
establishments in quality, 
quantity of product, and econ- 
omy of cost was a reflection 
of his acumen, the excellence 
of staff coordination, and the 
industry of his colleagues of 
the company who were under 
his direction. 


“Without stint—during the 
past twenty years—Mr. Know- 
les has contributed his know!- 
edge, energy, and zeal toward 
cementing the close bond be- 
tween the civilian engineering 
profession in industry and our 
military leaders—land, sea, air, 
and space—for instant arma- 
ment readiness. He is the per- 
sonification of the patriotic 
ideals of the American Ord- 
nance Association which he 
continues to serve so faithfully 
as an officer and director. 


“The Association, with pride 
and gratification, confers its 
highest honors on Mr. 
Knowles by awarding to him 
its Williams Gold Medal 
named to memorialize the 
life and work of Maj. Gen. 
C. C. Williams, a founder of 
the Association, who was Chief 
of Ordnance, 1918-1930.” 








America’s armament strong in peace 
and in war. Its functions are as impor- 
tant and as worthy of support in times 
of international quiet as well as in emer- 
gency. It is a peace society in purpose, 
in operation, and in fact.” 

What stronger and better-expressed 
statements could there be about the 
part industry and Ordnance play in the 
welfare and well-being of the citizens 
of this country? One might ask where 
the Association goes from here? My 
answer is that we should keep on doing 
what we are doing, intensifying our 
efforts where we can. 

The Associatior’s quiet, 
work is recognized throughout the 
country. It speaks for itself. Maybe no 
one is proclaiming it in headlines or 
patting us on the back, but I am sure 
that the Ordnance Association and in- 
dustry through their efforts in national 
defense have reached their supreme 
moment. Their accomplishments are 
known to millions and are felt by more 


effective 


millions, 

We need not worry whether we get 
the headlines or not; the effect of our 
effort has given industry a greater sta- 
ture than it has ever had in the United 
States. I think the Association will 
grow as we demonstrate the part we 
play for good in the national life of our 
country. There are literally thousands 
of industries, large, medium, and small 
that contribute to this and, in turn, 
receive the benefits of it. 


I THINK the greatest good that can 

come to America will be through 
the intensive effort of industry—with 
this organization or any other organiza- 
tion—to keep our country strong, to con- 
tinue to give of itself and of its knowl- 
edge and know-how. This is to me the 
most likely way to maintain security 
and peace, and a way of life far beyond 
any dream man may have had. It’s 
worth working for. 


Eprror’s Note.—The Technical Di- 
visions of the American Ordnance As- 
sociation, mentioned by Mr. Deupree, 
are voluntary advisory groups of quali- 
fied members of the Association organ- 
ized along both commodity and tech- 
nical-support lines to serve the armed 
forces of the United States. 
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The Soviet Space Race 


Red research on powerful rockets and new satellites, coordinated 


and guided by the Russian Academy of Sciences, has produced some 


remarkable weapons and vehicles with manned flight soon to come 


T the present time it is easier to 
A analyze the scope of Soviet space 

efforts than to get a clear picture 
of their material capabilities for carry- 
ing out these space ventures. By tradi- 
tion, Russians keep their equipment 
developments secret, even long after 
these “secret” weapons have been passed 
on to other allies, satellites, or “neutral” 
nations. 

But the Soviets present their space 
writings and intentions with the same 
open freeness associated with writings 
in the basic sciences. Therefore, they 
are more apt to reveal their long-range 
space goals than they are to give us any 
clue as to methods of carrying out these 
goals. We can thus usual!y be sure of 
their direction but not necessarily of 
their exact timetable or the mechanics 
for carrying out a project. 

Today’s research is the breeding 

ground for future Red efforts. All 
U.S.S.R. research is vested in the Acad- 
emy of Sciences, headed by Dr. 
Alexander N. Nesmeyanov. 
This powerful group originates 
all research—classified and un- 
classified—that the nation is to 
carry out. 

The Academy is divided into the 
following areas: physics, chemistry, 
technology, biology, geology, geogra- 
phy, history, philosphy, economics, and 
the literary and linguistic field. There 
is apparently little duplication of re- 
search effort because of the central posi- 
tion of the Academy. Obviously, there 
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is no such thing as “private” research. 
First, leaders of all the sciences— 
there are about 500 such leaders, the 
top-notch men—set the sights for work 
and effort. Assignments—military and 
nonmilitary—are handed out to the 
various groups for accomplishment. 

Secondly, the Academy also knows 

what is going on outside the country. 
The well-known Institute of Scientific 
Information makes a point of getting 
and reviewing about 8,000 scientific 
journals of the world (1,400 are from 
the United States and 800 from Brit- 
ain). Abstracts are made available to 
all the scientists. 

The Institute also publishes “Prob- 
lems of Rocket Technology” 
which provides translations and 
surveys all rocket literature. Its 
main project is the Reference 
Journal. 

= How much is the U.S.S.R. 
spending on research? We don’t know 
for sure, but it probably is a lor. How- 
ever, on December 20, 1957, Dr. Nes- 
meyanov spoke before the Soviet Coun- 
cil of the Union and asked for a boost 
in research spending. 

No over-all figure was given, but in 

1958 Jozif Kuzmin (First Deputy Pre- 


mier and head of the State Planning 
Commission) said that the U.S.S.R. 
would spend 18.2 billion rubles (about 
$5 billion) for “deveioping science” and 
something like $72.5 million for a new 
research center in Siberia. 

It is difficult to analyze these figures. 
They may include military research or 
they may not be complete for security 
reasons. However, we do know that 
the Soviets are supporting scientific 
research to the hilt. 


HAT about the Soviet technical 
man? A starting Soviet scientist 
(with the equivalant of a B. S. degree) 
earns from two to three times the pay 
of a factory worker, while top Academy 
personnel may draw ten times that 
amount. Academician A. Blagonravov, 
a key Soviet rocket man (and inci- 
dentally an armament expert), for ex- 
ample, draws 13,000 rubles a month 
just for being on the Presidium of the 
Academy. In addition, he draws a regu- 
lar salary from a research institute. 
It is estimated that this particular 
man may draw a total of 20,000 to 
25,000 rubles a month. Scientists are 
also given special privileges (autos, TV 
sets, servants, resort homes, etc.) that 
a factory worker may never hope to 
get. 
In addition, the Soviets have adopted 
a unique reward system for patents 
and the like. For any patent which will 
net the state an income of 9 million 
rubles a year, the inventor gets a lump- 
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sum payment of 200,000 rubles, For 
what are termed “technical improve- 
ments,” lump-sum payments of 100,000 
rubles have been claimed. 

Even further, the U.S.S.R. is turning 
out more scientists, engineers, and tech- 
nicians than the U.S.A. and is provid- 
ing adequate research facilities which 
are stocked with the best of equipment. 
It can thus be seen that the Soviets are 
resorting to “capitalistic” incentive tech- 
niques for boosting the status of science. 


Recently the Academy formed a 
Commission on Interplanetary Commu- 
nications (space flight). L. I. Sedov is 
president (Sedov is now serving as 
president of the IAF) while G. Kar- 
penko acts as secretary. The famous nu- 
clear scientist Peter Kapitsa is an ad- 
viser. The Sputniks are the direct re- 
sponsibility of the Commission which 
has high and direct government back- 
ing. 

Space flight is an official function of 


Fig. 1. Soviet liquid-fueled ballistic missiles. Right, the T-1, similar to the 
Redstone; center, T-2, two-stage IRBM; left, T-3, three-stage ICBM. 







































































the U.S.S.R.’s policy. This is borne out 
by Khrushchev’s words, propagandiz- 
ing space shots to the fullest advantage 
and even in finally letting top Soviet 
rocket scientists out into the free world. 

There is every indication that Soviet 
long-range planning is sufficiently wide 
in latitude to allow ample time to initi- 
ate full use of its propaganda value. 
For exampe, the timing of a Lunik 
shot to coincide with Khrushchev’s 
visit to the United States or the issu- 
ance of commemorative postage stamps 
to coincide closely with the event. 

Another indication of the official gov- 
ernment okay given to space flight is 
the establishment of the Ziolkowsky 
gold medal as announced by the Presi- 
dium of the U.S.S.R. Academy of 
Sciences. The medal will be awarded 
to Soviet and foreign scientists for origi- 
nal work of major significance in the 
development of astronautics. 

The first award period spanned the 
years 1950-1956 and was covered by 
the presentation of a medal in 1957. The 
first prize was given collectively to 
those scientists, engineers, and tech- 
nicians responsible for orbiting the first 
Sputnik. Thenceforth, the medal will 
be awarded every three years. 

Rocket and satellite activity between 
the Academy and actual military equip- 
ment group of the service filters through 
the Chakalov Central Aero Club. Sev- 
eral years ago the group formed an 
Technical 


Moscow Section are: 


astronautics section. com- 
mittees of the 
rocket technology, 


(guidance), and space medicine. 


radio _telecontrol 


HE study of astronautics in the 
U.S.S.R. always has been active and 
associated with the same general free- 
ness connected with the basic sciences. 
Prior to Sputnik, not much attention 


was given to the writings in the field 
of space flight. Yet, looking back on 
them, they all pointed to today’s Soviet 
space accomplishments—the first satel- 
lite, living beings in orbit, velocities 
needed for space shots, rocket trajec- 


tories, etc. 

Not only have these works become 
more widespread, but the U.S.S.R. in 
1956 ended its rocket silence when a 
delegation of scientists attended the 
First International Congress on Rock- 
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ets and Guided Missiles in Paris to 
describe rockets. A 
year later “Laika” was in orbit. The 
13-man delegation was headed by A. A. 


animal-carrying 


lagonravov. 

A prelude to this participation of the 
rocket scientists was provided in Au- 
gust 1955 when Sedov and Ogorodni- 
kov visited the Sixth International As- 
tronautical Congress in Copenhagen. 
In 1956, the U.S.S.R. applied for mem- 
bership in the IAF (International As- 
tronautical Federation). This was fol- 
lowed by attendance at an international 
symposium at Yale University, the 
Ninth International Congress of Ap- 
plied Mechanics in Brussels, the Sev- 
enth International Astronautical Con- 
gress in Barcelona, L. Sedov, an expert 
in hydrodynamics, was elected as vice- 
president of the latter meeting in 1957. 

Both Blagonravov and Sedov partici- 


pated in a rocket meeting in Wash- 
ington, D. C., in 1959 and presented 
papers on their space accomplishments. 

The U.S.S.R. participated in the In- 
ternational Geophysical Year. A vital 
part of the IGY work centered around 
rocket and satellite experiments. Sput- 
niks I, II, III are well known. How- 
ever, much more rocket research took 
place for IGY. The Soviets announced 
they would fire 125 rockets in IGY 
tests. 

Academician I. P. Borden, vice-presi- 
dent of the U.S.S.R. Academy of Sci- 
ences and president of the U.S.S.R. 
national IGY committee, outlined the 
Soviet satellite and upper-atinosphere 
research rocket program to CSAGI at 
Brussels. 

Research intentions paralleled our 
own. Container techniques were util- 
ized in experiments at altitudes of up 


to 125 miles, the instrumented con- 
tainers being detached from the rocket 
a certain time after engine firing. Some 
data were telemetered back while other 
instruments were returned to the earth 
for examination. 

Firings of rockets and satellites took 
place at approximately even intervals 
throughout the IGY, many on “world 
days” or on occasions of active solar 
elements. Much information has been 
published lately, but much more re 
mains to be published. Not much has 
been said of carrier vehicles, but these 
tests indicate that a large number of 
rockets were available for research pur- 
poses. 

Without doubt, the Soviet military 
holds the key to the vast number of 
rockets available not only for military 
purposes but also for satellites, high- 
altitude soundings, and special space 


Fig. 2. Space boosters of the future: at left, U. S. Saturn; center, proposed U. S. Nova; right, Soviet 
cosmic rocket compared for size against the U. S. Capitol Building which is approximately 307 feet high. 
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shots. The military chain of command 
somewhat parallels ours. It is believed 
that all rockets and associated equip- 
ment were developed by a centralized 
special weapons agency with the as- 
sistance of the U.S.S.R. Academy of 
Sciences. 

Apparently all rocket weapons which 
are used by ground forces, either for 
tactical or strategic use, are employed 
operationally by the Soviet Army. The 
air forces of the Soviet Army (Soviet 
Air Force), the Antiair Defense Forces, 
and the Soviet Navy all have rocket 
weapons which are characterized by 
their own particular operational need. 

The Soviet space program is backed 
by a tremendous rocket complex. The 
main launch facilities are probably at 
Kapustin Yar (southeast of Stalingrad 
near the Caspian Sea) and a recently 
opened satellite launch facility at 
Aral’sk (on the Aral Sea). IGY firings 
were made at Franz Josef Land in the 
Arctic and at Mirny in the Antarctic. 


A RECENT report states that radar 

fixes from Finland and Turkey 
indicate Lunik launchings took place 
from Irkutsk (near the Mongolian 
border), Over 30 IRBM and 10 ICBM 
bases are said to exist. In addition, there 
are 7 rocket schools, 17 rocket plants, 
and 11 rocket engine development cen- 
ters, 

According to a recent Ford Founda- 
tion report, the U.S.S.R. rocket force is 
around 200,000 men! If this be true, 
then there are behind the lines some 
300,000 additional scientists, engineers, 
technicians. administrators, and _pro- 
duction workers. This makes a total 
rocket and space force of nearly half a 
million. 

Current operational ballistic missiles 
(Fig. 1) which form the backbone of 
the Soviet long-range rocket force have 
been utilized, apparently, for use in the 
space program. The T-1 is a short- 
range, single-stage missile very similar 
to our Redstone; it has actually been 
seen by Western eyes. None of the fol- 
lowing large rockets, however, has 
actually been seen. Configurations have 
been arrived at on the basis of payload 
and range capabilities using existing 
rocket technology. 


The T-2 is a 2-stage IRBM. The T-3 
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is a 3-stage ICBM. It is believed that 
these missiles were used or modified for 
use on all Sputnik and Lunik shots. 
In a recent study of step-rocket design, 
it has been postulated that Sputnik may 
have been a 2-stage rocket and did not 
use three stages as popularly supposed. 
The carrier rocket (last stage) of Sput- 
nik was determined by radar and opti- 
cal means to be on the order of 50 feet. 

The T-1, complete with its military 
nose cone, is about 55 feet long. Lunik’s 
last stages are reported to have been 
3,324 pounds (Lunik II) and 3,423 
pounds (Lunik III). It is interesting to 
note that the power plant and shell of 
the German V-2 weighed 3,685 pounds. 
This would indicate the T-1 (a “Soviet- 
ized” V-2) or modification thereof was 
used in the last stage. 

It is thus disconcerting to know that 
the Soviets put into orbit and into deep 
space last-stage packages as big as the 
V-2. Calculations indicate that a suit- 
ably designed T-2 (possibly with two 
solid boosters) could orbit a total load 
of 3,500 pounds using conventional 
liquid oxygen-hydrocarbon fuel. 

The standard “workhorse” 
engines for military or space work are 


the R-14 (220,000 pounds’ thrust) and 


rocket 


Fig. 3. Probable appearance of three- 
stage Russian Lunik launching rocket. 























the R-14A (240,000 pounds’ thrust). 
One such engine is used in the T-2 
while the ICBM uses 2 or 3 engines to 
give take-off thrusts of about 500,000 
pounds. Work on a _ single-chamber 
engine of 600,000 pounds’ thrust is re- 


ported. 


EW booster rockets are probably un- 

der development. The recent fir- 
ings of two Soviet rockets that impacted 
into the Pacific Ocean at a range of over 
7,000 miles indicate work on large 
booster rockets. By using clusters of 
these large engines, future Soviet space 
shots may be using boost thrusts of 
one to five million pounds. Figure 2 
compares our Saturn booster vehicle 
(which is currently under develop- 
ment) using eight engines for a total 
thrust of 1.5 million pounds, the pro- 
posed Nova (using a cluster of several 
megapound-thrust engines), and a large 
Soviet “cosmic” rocket. 

This cosmic rocket employs a mixed 
power plant combination using high- 
thrust, clustered liquid booster rockets 
(assisted by ramjet boosters), a nuclear 
rocket engine for a sustainer, and a 
winged chemical return rocket. This 
huge vehicle would be able to place 
tremendous packages (manned) into 
orbit and return them to the surface. 

It would be possible to draw a dia- 
gram of Soviet space ventures, many 
of which have been accomplished. V. 
Petrov specifically outlines the aims 
as: (1) Unmanned earth satellites, 
(2) Manned satellites, (3) Unmanned 
rocket around the moon, (4) Manned 
landing on the moon, (5) Visits to 
other planets. This outline was given 
in 1955! Two top missions which can 
be predicted are soft landing of instru- 
ments on the moon and a manned earth 
satellite. 

A manned Soviet satellite is likely 
to take the form of a returnable rocket 


glider, say a winged T-1. According to 


a recent statement by Wernher von 
Braun before an American Ordnance 
Association meeting in Cleveland, “We 
must expect that the Russians are not 
standing still—they are working on 
bigger things, too. That is why I think 
we may hear a Slavic-accented voice 
coming from a space vehicle in the 
not too distant future.” 
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Armor in the Atomic Age 


Very high speed, excellent mobility, and nuclear firepower rather 


than heavy protection will be required in the battle tank of the 


future to permit rapid concentration and quick dispersal of force 


O discuss the influence of mod- 
‘.- weapons is something quite 

out of the ordinary for me. As a 
former German General Staff officer I 
have been trained to judge only those 
things which I completely master my- 
self. It was, therefore, with reluctance 
that I accepted the invitation to give 
my opinion regarding tanks in the 
atomic age because there is nothing to 
show what influence modern weapons 
have on the conduct of a war; nor is 
there any country in the world which, 
by its studies, researches, and exercises, 
has arrived at final conclusions. 

Numerous books and articles have 
appeared dealing with armored war- 
fare in the age of the atom; some of 
them I have studied myself. However, 
here I shall try to give my own ideas 
and suggestions. 

If the question is to be answered 
concerning what influence the atomic 
weapon and the rocket will have on 
armored units and formations, an at- 
tempt first must be made at creating a 
picture of future warfare. As always, 
war will be a continuation of politics 
by different means. When the poli- 
ticians have arrived at their wits’ end, 
the soldier has to take over, and he will 
do so, though reluctantly and as an 
ultima ratio. 


N the future there will be no time for 
partial or total mobilizations, nor 
will there be any solefnn declarations 
of war. There is a wide range of 
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possibilities regarding future warlike 
events, starting with “little” local mili- 
tary operations and progressing to 
worldwide “great” wars. 

It is impossible to say whether nu- 
clear weapons with their horrible de- 
structive potentialities will be used at 
all. In the Second World War we car- 
ried gas masks but put them away after 
six months as useless and unnecessary 
burdens. But it would be a crime not 
to prepare the civilian population and 
the soldier for the worst. 

The Western Powers are at a disad- 
vantage regarding the East as they will 
not attack, thus losing 
surprise—the great ad- 
vantage of the attacker. 

But the proverb “Si vis 

pacem, para bellum” 

must be kept in mind, 

and it is the duty of the West to pre- 
pare for a “Pearl Harbor” of gigantic 
dimensions which will start with an 
intercontinental attack with nuclear 
weapons. 

The most important aim of such 
preparation is that the military and 
civilian population survive this first 
phase of the war in a state capable to 
take action. 

Many experts believe that nuclear 


weapons and rockets have become so 
superior to movement that in a future 
war all movement will be paralyzed 
and that dig-in tactics and “rabbit war- 
fare” will be revived. 

So once again they sing the swan 
song of the tank and ring its death 
knell—just as they did in the ‘thirties 
when the small-caliber antitank gun 
came into being, or during World 
War II when the 88-mm. gun and the 
Panzerfaust were regarded as spelling 
the doom of the tank. 


a is important to appreciate the pos- 
sible effects of nuclear rockets on ar- 
mored units. Neither the ICBM nor 
the IRBM have a more powerful effect 
than concentrated bomb carpets laid 
down by bomber squadrons. These 
rockets have a considerable angle of 
dispersion, whereas tactical nuclear 
weapons, mainly nuclear artillery, are 
already quite accurate in their aim. 


The lethal 


bomb on unprotected troops is said to 


radius of a 20-kiloton 
be 3,000 meters. In this case, troops in 
tanks are best protected—as the pro- 
nounced surface effect of the atom 
bomb is considerably decreased when 
neutralized by the protection given by 
armor. 

It seems that it will be antitank 
guided missiles which will influence 
the shape of the tank of the future. 
These weapons are quite able to pierce 
the strongest and thickest 


which of course does not mean that the 


armor-—— 
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tank’s best place is the scrap-iron heap 
but only that the tank will develop in 
a different way. 

Today we have tanks weighing sixty 
tons. At the end of World War Il 
the average weight of the tank was 
about thirty tons. Since no armor can 
withstand modern weapons, a lighter 
tank should result. The postwar mon- 
sters with 12-cm. guns and larger and 
weighing sixty tons are correspondingly 
slow, difficult to handle, and, therefore, 
individually most vulnerable. 

The effect of the antitank guided 
missile must lead to the diminishing 


must succeed in bringing the thrust 
and tremendous firepower of their 
armor to bear at one point and at the 
same time. 

It is true that in offensive operations 
armor will be decisive, but there will 
be no tank-versus-tank battles in the 
war of the future either. Success will go 
to those armored formations which are 
most effectively supported by infantry, 
engineers, antitank units, and artillery. 
All these units are to be equipped with 
armored cross-country transport. 

The possible use of nuclear weapons 
makes armored and highly mobile units 

the essential forces which will 


of a tank’s armor and the caliber er 
eal c 
_ == rush forward, concentrate short 


of the gun and to the adoption of 
rockets and rocket-firing equip- 
ment as tank armament. This 


a 


will again bring to the fore- 
ground the original and princi- 
pal purpose of the tank—to make full 
use of the combination of mobility and 
firepower. Armored units of the highest 
mobility will play the decisive part in 
a nuclear war. 

Armored units and formations will 
be the carriers of tactical nuclear weap- 
ons such as atomic guns, guided mis- 
siles, and aerial bombs, and, able to 
move with lightning speeds, they will 
bring the destructive effect of these 
nuclear weapons to bear where it will 
be decisive. 


UCLEAR weapons tactically used 

by the enemy will enforce increased 
dispersal in depth and a further loosen- 
ing up of the armored units of the 
supporting arms so that mounting a pre- 
planned attack, taking jump-off posi- 
tions, D-days, and zero hours belong 
to the past. 

The attack will be launched while 
in motion, and the necessary intelli- 
gence concerning the enemy or even the 
ground to be covered will be the task 
of advanced reconnaissance forces com- 
posed of air and armored “cavalry” and 
frequently will not be available until 
after the move has started. 

Yet in offensive operations armored 
units have to be employed concentrat- 
ediy (there is no more suitable word in 
military language than the German 
Schwerpunkt) which means that in 
spite of dispersal and deployment dur- 
ing the approach march, the leaders 
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of the enemy, overwhelm him in 
: a surprise action with a tremen- 
dous force of fire, and disap- 
pear in dispersion as rapidly as 
they came. 

I was attracted by Liddell Hart’s 
“Conditions of Successful Defence,” an 
article in the Royal Armoured Corps 
Journal (Vol. X, No. 1, January 1956), 
not only because there the 20-to-1 su- 
periority of the Allied attackers against 
the German defenders during the in- 
vasion in 1944 is courageously and 
unbiasedly acknowledged, but mainly 
because Liddell Hart 
principle of “fluidity of force” and 


advocates the 


stresses the need of developing a new 
technique of “controlled dispersion.” 

This is the German bewegliche Ver- 
teidigung practiced successfully by us 
in Russia and in the West which, had 
we not had a Fuhrer who very often 
insisted on a stubborn immobile defense, 
might have spared us many a defeat and 
saved the lives of many a man. 

If controlled dispersion has 
been a conditio sine qua non 
since man first rammed powder 
and shoved a 
ball on top 
of it, called it a gun, and put a match 


down a barrel 


stone or an iron 
to it, any numerical concentration in 
men and material in this present atomic 
world of ours will be suicide. For this 
reason the static defense forces will 
have to disperse much more and go 
much deeper underground than ever 
before. 

There will be no coherent defensive 
zones but, instead, independent bas- 


tions arranged for all-around defense, 


Ps 


hedgehog fashion, and situated chess- 
boardlike throughout the country. Ac- 
tive defense will be entrusted to the 
armored units which will carry out 
mobile offensive operations. 


URING the Second World War the 
smallest mixed formation was the 
division. In the present German Bund- 
eswehr the smallest mixed formation 
is the Kampfgruppe (the battle group), 
and such groups were employed suc- 
cessfully by the Germans during the 
Second World War. The tank battalion 
of the battle group is its assault sledge- 
hammer supported by artillery, anti- 
tank forces, and engineers—all pro- 
vided with cross-country transportation. 
The defensive battles of the future 
cannot do without these battle groups 
which, being small, fast, and easy to 
handle, are less vulnerable to modern 
weapons. Or-e the enemy, by means 
of a major nuclear action, has suc- 
ceeded in crushing a sizable area of 
the defensive zone, and once he has 
considerable armored forces available 
for deep penetrations on a large scale, 
it will not be armored divisions but 
the battle groups which will hurl them 
selves against the enemy, here, there, 
and everywhere like the hussars of 
Frederick the Great or like swarms of 
angry bees coming from nowhere and 
disappearing as rapidly as they had 
come. 
The leader of the battle group must 
be a man able to make split-second de- 
cisions and to act all on his own with 
due consideration of the over-all situa- 
tion. Communication with all his units 
and with the higher command 
must be assured, and only the 
very best signaling devices will 

| be good enough to make success 
possible. 

It is hardly necessary to stress 
the fact that in a future war the deserts 
of the Middle East and of Africa will 
become the battle grounds to a much 
greater extent than they were in the 
Second World War. Although, on the 
whole, all that has been said of atomic 
warfare also applies to desert warfare, 
armored units will face special prob- 
lems of their own. 

In the open desert, which offers little 
or no chance of cover for troop concen- 
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trations, nuclear weapons will have a 
particularly disastrous effect, with the 
the 
future there will be no static front line, 


result that in the desert war of 


no Gazala, and no Alamein position. 
There will be no “cauldron” of the 
kind of June 1942, where Rommel kept 
his mass of armor concentrated for 
days. A few atom warheads would 
make short shrift of them. More than 
ever before, armored warfare in the 
desert will be comparable to encounters 
of naval forces. 


HE armies operating in the desert 

will be smaller than they were in the 
Second World War. The small battle 
groups, well dispersed over very large 
areas, will converge on their objectives 
which will have been softened up by 
nuclear means or by paratroops. 

Although the use of parachute units 
in the desert holds particularly high 
chances of success, success will be de- 
nied to armored units unless the closest 
cooperation between them and the para- 
chute troops is maintained. Helicopter 
battalions will become integral parts of 
the armored units. Though units will 
be smaller, battlefields in the desert 


will be larger. 


There will always be open flanks. 
Sweeping outflanking movements by 
the attacker will be the rule rather than 
the exception. Such movements, with 
the forces much dispersed, make the 
attacker comparatively immune against 
nuclear weapons. 

It would be suicidal in the atomic 
age to have static defense lines in 
the deserts. None of the well-known 
defense positions of the Second World 
War such as Tobruk, Bardia, El Adem, 
Knights Bridge, or El Alamein would 
be able to stand up against an atom 
bomb. 

For the defending forces, wide areas 
in which to operate are as important 
as for the attackers, so that the attackers 
can be kept far away from their objec- 
tives. Although there will be mine 
fields, the defensive operation will be 
offensively conducted by the armored 
units advancing and secking out the 
enemy to destroy him, as naval forces 
do in the vastness of the oceans. The 
defender will make use of nuclear 
weapons when a suitable target be- 
comes available, but an armored unit 
will always be flung against the target. 
Supply of armor particularly in the 


desert, will be effected only by air. 


Tanks like these American General Grants played a vital role in the North 


African campaign against Rommel 
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in World War II 
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(British photo). 


Future war with the possible use of 
nuclear tactical weapons demands the 
highest qualities of leadership from 
those in any command. Mobile opera- 
tions by widely dispersed units, rapid 
concentration before delivering the 
blow, and redispersal after the blow 
require a more-than-average audacity 
and the ability to make important de 
cisions without hesitation. 

But they require more than that. A 
leader of armor must be, in the first 
instance, a leader of men. He must 
have something of Patton and Guder- 
ian, of Rommel and of Montgomery— 
dash, stubbornness, courage to the ex- 
treme, and power of judgment. Before 
everything else he must realize that if 
his men and he himself fail, the most 
modern weapon is ultimately useless, 
including the nuclear warheads in his 
rockets, 


HAVE tried to show that nuclear 

weapons do, indeed, influence the de 
velopment of armor; that tanks should 
become lighter, handier, and faster; 
and that supporting troops should be 
able to move anywhere. 

The question whether armor will still 
have a raison d’étre and a part to play 
in modern wars must logically receive 
the answer that ground forces without 
strong armor have no future in the 
wars of tomorrow. Suffice it to say that 
considerably more than half of the 
Soviets’ 175 divisions, always ready for 


action, are armored. 


Eprror’s Nore.—Capt. B. H. Liddell 


Hart, noted British authority on ar- 
mored warfare, writing in the May- 
June 1960 issue of OrpNANCE, said: 

“Our primary objective should be a 
lighter tank of greater firepower through 
the development of a new and lighter 
kind of hard-hitting weapon and an 
effective way of mounting the main 
weapon externally instead of in the 
turret. Lighter-weight protection should 
be developed to replace the present 
armor plate, and a new form of mo- 
tive power. We must always be seek- 
ing a technical break-through to achieve 
a revolutionary change. Meanwhile, 
we should strive to reconcile an ef- 
fective gun-armor combination with 
maneuverability.” 
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In the Modern Arsenal 


The jeep-mounted Davy Crockett recoilless rifle, above, is the Army's latest front-line infaatry weapon. It can fire a power- 
ful atomic warhead and can be hand-carried by a crew of three when necessary. Below is the Air Force TM-76B Mace mis- 
sile on a new steel launcher developed for use in firing the weapon from battlefield sites after transport by semitrailer. 
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Art of Weapons Design 


A plea to free the imagination of the competent inventor and to 


rescue nulitary designs from the morass of detailed specifications 


INETEEN years ago this sum- 
mer I had my first introduction 
to the problems of designing 
military equipment. I joined the De- 
partment of Terrestrial Magnetism to 
work on a new secret device known as 
the proximity fuze. Later, I moved to 
the Bureau of Standards to work on 
the nonrotating version of this device. 

It is unfortunate that every designer 
of military equipment cannot at some 
time be exposed to the problems of 
designing fuzes and their arming mech- 
anisms. This kind of work requires the 
most rigorous attention imaginable to 
a multitude of simultaneous design re- 
quirements. 

A fuze must be designed with a min- 
imum number of parts, with each part 
doing a multitude of functions, Its reli- 
ability needs to be above ninety per 
cent, and its probability of failure in 
an unsafe manner should be vanish- 
ingly small. Many hours of effort at 
the design board and in testing must 
be spent trying to design the 
various pieces in such a manner 
that it is humanly impossible 
to assemble them in an unsafe 
position. 

I learned an unforgettable les- 
son about the difficulty of designing mil- 
itary equipment when I visited the as- 
sembly line for one of our new fuzes. 
One part in this design included a boss 
on a rotor which was carefully located 
so as to prevent the insertion of the 
part in the armed position. On the pro- 
duction line, this part appeared to be 
superfluous and sometimes in the way. 
It was, therefore, being carefully re- 
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moved by filing as one step in the 
production procedure! I have never 
again been tempted to believe that a 
product can be produced by means of 
drawings alone. 

In the design of fuzes we used 
to spend considerable time working 
through various modifications before 
reaching the prototype state. The final 
product which resulted was usually so 
simple in appearance that no one could 
understand why it took so long to com- 
plete. This tends to make the design 
of fuzes a relatively thankless job. 

The degree of appreciation forthcom- 
ing for the completion of a really clever 

fuze mechanism which is safe, 

reliable, and easily producible 

is not really worth the many 

hours of careful design, rigorous 

testing, and general difficulty in- 

volved. This is probably why 
many fuze designers leave the business 
at an early age and get into something 
that is easier and more rewarding, such 
as the design of guided missiles, fire- 
control equipment, or long-range search 
and detection systems. 

Here, most of the problems can be 
solved in a relatively straightforward 
manner by simply adding more com- 
ponents and by increasing the price. 


People hold in great awe anyone who 
can understand the multitude of com- 
ponents and precision equipment which 
goes into one of our modern missile 
systems. 

The rewards for this type of design 
in terms of prestige and appreciation 
in our society are tremendous. Ameri- 
cans seem to enjoy complicated designs. 
A complicated car will sell better than 
a simple one which is functional in 
design. 

We are beginning to have some 
vague worries about the increasing 
costs of these complicated systems, but 
these worries have not yet become suff- 
ciently strong to make us stop buying 
them either in our commercial products 
or in our military equipment. 


| WOULD like to predict that our na- 

tional survival in the future may 
very well depend on a reawakening of 
an appreciation of the kind of simple 
design represented by the 20-mm. gun 
fuze to replace the complication of our 
existing missile systems. This change 
in design taste would be analogous to 
the change in architecture from the 
gingerbread of the 1850's to the alum- 
inum and glass of today. We need this 
change in order to survive. 

I believe that we all have the feeling 
that all-out war has been established as 
being highly undesirable and of very 
little profit to. any of its participants. 
We also believe that the Utopia of 
the cessation of all human conflict 
will not be achieved in the immediate 
future. 

At the present time we hear a great 
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deal of talk about the problems of fight- 
ing a limited war. This is the type of 
warfare in which the survival of a na- 
tion armed with nuclear weapons is not 
threatened. It is a type of warfare which 
is carefully calculated with respect to 
gains and losses on an economic and 
manpower basis. We need to be pre 
pared to move fast and to attack with 
the right kind of weapons. These weap- 
ons should be of minimum complexity 
in order to accomplish our purposes. 

When I watch the Marines unload- 
ing the equipment required to set up 
a Terrier field station, I cannot help 
but wonder how this work would pro- 
gress if it were taking place in a jungle 
and was opposed by soldiers equipped 
with some relatively simple but effective 
weapon, such as a blow gun. 


E have not clearly delimited any 
specific types of operations which 
be carried out with nonnuclear 
The number of 


will 
weapons systems. 
choices among such weapons is almost 
unlimited, and we therefore find it very 
difficult to get the development started 
in any specific system. None of these 
systems will be perfect and none of 
them will fit all possible situations. 
They will, however, have some general 
characteristics in common: 

1. They must be low in cost, since 
warfare can be expected to remain lim- 
ited only as long as the gains and losses 
for each side are not large. If the cost 
of a limited operation becomes excessive 
for the economy of a country, the 
action will probably expand by the use 
of nuclear weapons or it will be termi- 
nated by compromise. 

2. The weapons must be producible 
in large numbers. The last two major 
conflicts using conventional-explosive 
weapons were won primarily due to the 
high productive capability of United 
States industry. It would appear that in 
any future limited engagement we will 
need to depend on our capability for 
high production in order to offset our 
potential enemies’ superabundance of 
manpower. 

3. Our weapons should require a 
minimum of training for effective em- 
ployment. Whenever possible in limited 
engagements, we would like to supply 
weapons rather than manpower. In 
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order to do this quickly we will have a 
severe limit on the time available to 
train people in the use of our weapons. 

These types of requirements are not 
easily met. They require very careful 
design, extensive testing during the 
prototype stages, and extensive feed- 
back between test, production, design, 
and conception. 

I do not believe it is possible to 
achieve the kinds of weapons we. will 
need in limited warfare by writing 
down specifications and then designing 
to meet these specifications. This pro- 
vides no mechanism for taking ac- 
count of improvements which result 
from experience obtained by using 
weapons in the field. 

We all know that we need clever and 
imaginative designs in order to have 
the most successful new weapons. We 
have tried reaching this objective by 
committee, by specification, and by 
operational research. It is my belief that 
none of these techniques will lead to 
the product which we desire. The de- 
sign of successful equipment seems to 
me to be much more of an art than it 
is a science. Science provides the tools 
by which the design is carried out, but 
as we get more science the number of 
technical alternatives which are avail- 
able to any equipment designer in- 
creases rather than decreases. 

His choice, among the infinitude of 
various alternatives available, requires 
creative and artistic talents which are 

similar to those re- 

a quired in any other 

% form of art. If we are 

to have a truly inte- 

grated design, a single 

man must understand 

what he is trying to create, must be 

responsible for the choices, and must 

weave the various elements of the de- 
sign into the integrated system. 

After a design is completed, a com- 
mittee of skilled critics will be useful 
in its evaluation. But to have a com- 
mittee try to specify a new weapons 
system will generally lead to a design 
with all the finished beauty one would 
expect of a painting which was the 
composite work of a group of art critics. 

I believe that if the United States is 
to be successful in either its military or 
economic competition, we will, in the 


future, need to learn to appreciate and 
to foster creative design capabilities. 
We have been successful in doing this 
in other forms of artistic endeavor, and 
I do not believe the requirements are 
any different in this particular field 
of art. 

A skilled artist is usually judged on 
the basis of his work. He is born with 
a certain native skill which improves 
and develops through practice and ex- 
perience. If we want a new mural for 
a public building, we pick an artist of 
recognized competence, give him some 
general ideas of what is desired, and 
then leave the creative work to his good 
judgment and demonstrated skill and 
experience. 

Up to the present we have not been 
able to provide this same type of artistic 
freedom for our designers of technical 
equipment. Our normal practice in this 
area is to get together a committee of 
experts, go over the problems in detail, 
arrive at a series of detailed specifica- 
tions, and then give the responsibility 
for carrying out the design to the cor- 
poration which is the lowest bidder. 


EXPECT that our military equip- 

ment will reflect this process and 
will continue to be a conglomeration of 
expensive gingerbread until such time 
as we learn to recognize and appreciate 
creative design ability and learn to give 
the people with recognized capability 
the tools and freedom to carry their 
ideas through to completion. 

After a design has been demon- 
strated, we can use committees of critics 
effectively. Then we can turn the tech- 
nical critics loose and decide which of 
the hopeful masterpieces are the ones 
which we really want to buy. This may 
take extra time for the accomplishment 
of the final product, but I am sure 
that the improvement in the product 
will be well worth waiting for. 

We must find some way to rescue 
the design of our military equipment 
from the morass of integration, coordi- 
nation, centralization, and detailed spe- 
cifications into which it is sinking at 
present. 

We must find a way first to create 
new designs and then try to judge 
them. I do not believe the reverse order 
will work. 
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The Arsenals 


The position of the American Ordnance Association on the essential 


function of Government-owned-and-operated weapons centers as the 


repositories of armament research, development, and frlot production 


eriodically a hue and cry is 


raised about our arsenals—those 

few Government-owned-and-oper- 
ated establishments where the art of 
designing and producing our military 
weapons is conducted by trained mili- 
tary and civilian personnel. Once again 
the question is being debated in high 
places. 

The slogan, “Keep the Government 
out of business,” is being used errone- 
ously, we think, when applied to those 
noncommercial products (call them ord- 
nance, armament, or weapons, as you 
will) for which there is no normal 
peacetime private industry. 

Since its beginning forty years ago, 
the American Ordnance Association 
has upheld the time-honored place of 
the arsenals in our nationai pattern of 
weapons preparedness. It has main- 
tained always that arsenals, as copart- 
ners of American industry, are essential. 
It has never failed to support the ar- 
senal system as the repository of weap- 
ons research, development, and limited 
pilot-line production together 
with the training of personnel 
incident thereto. 

This position of the Associa- 
tion was officially restated to the 
Secretary of Defense less than 
three years ago. The report, prepared by 
nationally recognized experts and ad- 
dressed to the Secretary of Defense, was 
forwarded by the executive vice-presi- 
dent of the Association under date of 
October 10, 1957. It is more timely now 
than it was then and is published below 
in the hope that all members of the As- 
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sociation will assist in making it known 
to their fellows—Tue Eptrors. 





D EAR Mr. Secretary: 


The “arsenal system” as a function 
of long-range armament preparedness 
in the United States has been and is a 
bulwark for the progress of research, 
development, and production engineer- 
ing of American armament in time of 
peace. This is a truth which is fre- 
quently challenged and therefore which 
needs restatement from time to time. 

By “arsenal system” is meant the 
traditional organization of Government- 
owned-and-operated establishments—al- 
ways few in number—where the art of 
ordnance design and manufacture is 
kept alive. In normal times there is no 
arms industry in the United States. 

The position which certain of these 
establishments hold in our national 
defense potential is well worthy of peri- 
odic review, especially at a time such as 

the present when new concepts 
of warfare and resultant new 
forms of armament are under 
constant study. Accordingly, 
with the approval of our Board 
of Directors, a group of excep- 
tionally well qualified members of the 
American Ordnance Association has re- 
viewed this situation over the past sev- 
eral months, and I am pleased to trans- 
mit to you the consensus of their views. 

All members of the group have had 
intimate and lengthy armament experi- 
ence in peace and in war. The group 


consisted of the following members of 
the Association: 

Lieut. Gen. Levin H. Campbell, Jr., 
U.S.A. (Ret.), Washington, D. C., a 
director of the American Ordnance 
Association and an officer of more than 
thirty years in the Ordnance Depart- 
ment of the Army who served as Chief 
of Ordnance, 1942-1946. 

Walter N. Howley, 
chairman of the Shell 
Association, 


Morton, Pa., 

Committee, 
American Ordnance and 
an authority on the design and pro- 
duction of artillery shell, whose direc- 
tion of the Gadsden Shell Plant, Gads- 
den, Ala., was an outstanding example 
of industry-arsenal liaison. 


C. Jared Ingersoll, Philadelphia, P 


a. 
a member of the Advisory Board, Amer- 
ican Ordnance Association, and an in- 
dustrialist who served for many years 
and during World War II as chief of 
the Philadelphia Ordnance District. 
Adm. Albert G. Noble, U.S.N. (Ret.), 
New York, N. Y., chairman of the 
Underwater Ordnance Division, Amer 
ican Ordnance Association, and a ca 
reer officer of the United States Navy 
who served for many years in positions 
of highest responsibility and who was 
Chief of the Bureau of Ordnance of 


the Navy, 1947-1950. 


HE American Ordnance Association 

proposes the restatement and imple- 
mentation of the time-honored national 
policy of maintaining these establish- 
ments, their personnel, and their opera- 
tions as the key to our long-range 
capability to provide superior ordnance 
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to our armed forces in time of emer- 
geiicy. 

In its review the Association consid- 
ered the following basic facts: 

Ordnance is the generic term em- 
bracing: all weapons, armament, and 
appurtenances for their operation and 
maintenance, whether land-based, on 
or under the sea, or airborne, includ- 
ing— 

All ammunition and its chemical, 
metallurgical and atomic components. 

All rockets, bombs, guided missiles, 
torpedoes, depth charges, and mines. 

All combat vehicles, tanks, tank de- 
stroyers, and weapon carriers, 

All vehicles for automotive transport 
of personnel and matériel on land. 

All optical, aerial, mechanical, elec- 
trical, and electronic systems for locat- 
ing and tracking targets on land, at 
sea, in the air, and in space. 


HE time-tested pattern of armament 

preparedness in the United States 
since our beginning as a nation has been 
based upon a corps of trained technical 
military and civilian personnel in the 
Army Ordnance arsenals and Naval 
Ordnance plants. 

These career technicians are skilled 
in the design, development, production, 
and improvement of all types of non- 
commercial military weapons. They 
have been responsible in great degree 
for Industry-Ordnance cooperation. 

In large measure this also applies to 
the trained military and civilian per- 
sonnel of our Air Force depots and 
matériel areas. 

The career technicians and the ma- 
chines necessary to the art are instantly 


available to transmit to Ameri- m=: 
= 
i 


can industry the techniques of 
armament design and produc- { 
tion in time of emergency. 

These men and the machines 
are the permanent sources of 
specifications, flow charts, and pilot-line 
know-how from which American in- 
dustry can draw for engineering and 
manufacturing guidance in time of 
war. 

Thus, essential norms of procedure, 
cost, and engineering detail become 
available when the services themselves 
have under their jurisdiction the neces- 
and machines. 


sary men, materials, 
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They are adjuncts to American indus- 
try and serve as catalysts to inaugurate 
all our armament production in time 
of war. 

This military pattern known as the 
arsenal system has existed in our coun- 
try for more than a century and a half 
and has provided through every decade 
of our national existence the skills and 
leadership essential for armament pre- 
paredness. The arsenal system has 
maintained these plants and their per- 
sonnel as the repositories of armament 
knowledge and art during all the peace- 
time periods of our history. 

The arsenals have furnished the lead- 
ership which keeps the art abreast of 
military demands and, at the 
same time, consistent with engi- 
neering and industrial progress. 

They have provided the control 

at all times essential to the su- 

perior quality and performance * 

of armament to meet the stated require- 
ments of the military characteristics of 
the Defense Establishment. 

In a word, the arsenal 
throughout our history, has proved 
these establishments to be an extremely 
important part of our preparedness pro- 
gram, for it is through them mainly 
that the art of munitions design, devel- 
opment, and manufacture is perpetu- 
ated. They are, when war comes, the 
guarantee of timely and adequate tran- 
sition, through their assistance to 
American industry, in the effective con- 
version of the Nation from the needs 
of peace to those of war. 

Mindful of the new forms of modern 
armament and the relatively meager 
peacetime production of armament by 

ek American industry, it is the con- 

sidered judgment of the group 

that the basic philosophy of the 

arsenal system still applies and 

should be preserved at all rea- 

sonable costs to insure our long- 
range national security. 

Accordingly, the Association urges 
that a sufficient number of arsenals and 
ordnance plants be maintained, staffed 
by career military and civilian per- 
sonnel, to accomplish the following ob- 


system, 


jectives: 

1. To make certain that there be 
available at all times military arsenals 
and plants at which the art of arma- 


ment design and production is effec- 
tively maintained. In so doing, these 
establishments would not operate other 
than pilot lines and in no way under- 
take quantity production which could 
more efficiently and effectively be per- 
formed by private industry. 

2. To assure through this means the 
direct training of officer personnel in 
all the technical details of armament 
design, selection of proper materials, 
and production—from the drawing 
board to the pilot line itself. 

These officers, when later assigned 
to the administration of armament pro- 
duction and other logistical problems 
on a national scale, thus have the per- 

sonal experience with actual 
working conditions, upon which 
real leadership and effective 
management depend. 
3. To make certain that a rea- 
sonable staff of civilian engineers 
is likewise constantly trained and avail- 
able at these establishments, not only for 
continuity of their operations in time of 
peace but especially to provide a cadre 
of trained artisans who can instruct and 
guide American industry when war 
strikes to produce unfamiliar items in 
vast quantities and in a minimum of 
time. 

These personnel are thus equipped 
to exercise the technical responsibility 
of design and production engineering 
so vital to the inauguration of earliest 
possible quantity production of special 
weapons by commercial industry in a 
national emergency. 

4. To have available in these arsenals 
and plants the facilities where Reserve 
officer personnel on active duty can be 
similarly taught and trained in the tech- 
niques of armament design and man- 
ufacture. 

5. To provide through these estab- 
lishments standards of operating pro- 
cedure and costs of production which 
will serve as a guide to alert industry 
and the Government for the production 
of equipment in time of a national 
emergency. 

6. To maintain these establishments 
as sources for the pilot-line production 
of noncommercial items which, because 
of their special nature and composition 
and the small quantities required, could 
not be obtained as efficiently from pri- 
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vate industry. Thus they will continue 
to be a means whereby the necessary 
engineering is performed between the 
phase of research and development of 
an ordnance item and the phase where 
private industry undertakes quantity 
production in time of war. 


[TS submitting the above observations, 
the American Ordnance Association 
is not unmindful of our national policy 
following every, war in which the 
United States has been engaged. We, 
therefore, urge that a sufficient number 
of arsenals and ordnance plants, Gov- 
ernment-owned and -operated, ade- 
quately staffed and maintained, be kept 
in operation permanently for the design 
and pilot-line manufacture for the serv- 
ices in the following noncommercial 
fields: 

Aircraft armament, combat and tac- 
tical vehicles, electronic fire-control and 
guidance systems, guided missiles and 
rockets, gun ammunition and bombs, 
guns and gun mounts, military propel- 
lants and explosives, small arms, small- 
arms ammunition, underwater ord- 
nance. 

Thus will be provided a safeguard 
for the technical training of military 
and civilian personnel which has ex- 
isted throughout our history and has 
proved its value time and time again. 
The arsenal system, by providing con- 
tinuity of knowledge, was of inesti- 
mable value in helping American in- 
dustry to undertake production of 
quality armament in the First World 
War, the Second World War, and the 
Korean war. 

The American Ordnance Association 
holds that should the arsenal system as 
described above be materially weakened 
the long-range armament preparedness 
of the United States would be jeopar- 
dized now and for years to come. 


Eprror’s Nott.—On the question of 
of arsenals, Lieut. Gen. Levin H. Camp- 
bell, Jr., Chief of Army Ordnance from 
1942 until 1946, states in his book about 
America’s armament effort in World 
War II, “The Industry-Ordnance 
Team”: “We have all been seriously 
concerned about the survival of our 
arsenals during the lean peacetime years 
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when manufacturing orders for our 
small peacetime Army were few and 
far between. We have likewise gloried 
in the wonderful achievements of our 
arsenals in the war. Were it not for our 
arsenals, the defeat of Germany and 
Japan would have been greatly delayed. 
Industry alone, without arsenal know- 
how, could not have mass-produced the 
weapons and ammunition in the in- 
credibly short time it has taken. 

“The transmission to the plants of in- 
dustry of the essential know-how de- 
pended upon our arsenal employees and, 
in particular, upon those same men 
whose salaries, a few years earlier, had 
been slashed to the bone. If they had 
resigned back in those lean years rather 
than suffer severe salary cuts, there 
would have been a serious loss to our 
Ordnance Department and to the Na- 
tion. 


loving peoples of the world owe a great 
debt of gratitude to Britain’s RAF, so 
also are America and the United Na- 
tions tremendously in- 
debted to our arsenal 
military and civilian 
personnel who kept 
alive the science of 
munitions manufacture 
and who passed on to 
American industry the techniques re- 
quired initially to produce, in gigantic 
quantities, the armament that has given 
all of us another and perhaps a final 
opportunity to build a better world. 
“In the postwar era the arsenals will 
continue to serve as training schools for 
our Regular officers, and for our Re- 
serve officers when they are called for 
brief periods of active duty. During the 
years of peace, the arsenals, in addition 
to preserving the science of armament 
manufacture, will carry on various types 
of forward-looking scientific research 
work necessitated by the successful em- 
ployment of the atomic bomb. . . 
“Although the arsenals are reposito- 
ries of armament knowledge and carry 
forward from one war to another the 
techniques of manufacturing, their role 
as producers of certain types of ordnance 
matériel should not be minimized. 
Watervliet Arsenal, for example, is the 
largest cannon-manufacturing plant in 
the country. It not only possesses the 


“Just as England and the freedom- 


basic knowledge of how to use steel in 
the production of cannon and transmits 
this knowledge to selected manufac- 
turers who must help increase cannon 
production in wartime, but it consis- 
tently maintains its preeminent position 
in the field of cannon production and 
during the Second World War out- 
stripped all other plants. The same is 
true of Springfield Armory, the largest 
single producer of the Garand rifle. 

“Frankford Arsenal likewise contin- 
ued throughout the war the production 
of small-arms ammunition, although 
there were private plants and Govern- 
ment-owned, contractor-operated plants 
in the country producing all calibers of 
small-arms ammunition. Frankford also 
contributed greatly to the production of 
optical and fire-control instruments and 
maintained a production line for artil- 
lery-ammunition shell cases. 

“The arsenals are at all times pre- 
pared to supply production techniques 
to civilian manufacturers who have had 
no previous experience in the produc- 
tion of ordnance equipment. But it is 
equally true that our arsenals received 
many benefits from those industrial 
firms with which they have been as- 
sociated. At the beginning of the na- 
tional emergency, the arsenals were 
able to contribute their pilot-line tech- 
niques to civilian manufacturers. Later 
in the war, these same manufacturers 
were able to improve upon initial ar- 
senal techniques, to speed up produc- 
tion, and to lower costs. Volume or 
mass production replaced laboratory or 
pilot-line production. 


66] N the early days of the war effort, 

our arsenals were thrown wide 
open to industry. At Watervliet Arse- 
nal, for example, private firms learned 
for the first time such cannon-manu- 


facturing processes as the boring of 
deep holes, rifling, and step threading. 

“On some jobs it was advisable to 
have contractor personnel perform the 


duties of the operator in the arsenal to 
ensure a successful beginning in the 
civilian plant. Sample cutting tools were 
made available so that they could be 
duplicated as to proper material, hard- 
ness, clearance angles, shear, lips, and 
grinding finishes. Facility and operat- 
ing drawings were provided.” 
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Space Vehicles 


Our many successful satellites and exploratory rockets are finding 


new and important mformatin about the environment and physical 


phenomena of space that will make safe human travel possible there 


UCCESSFUL satellite launchings 

and orbiting have caused the 

world to become space-travel-con- 
scious. Earth’s life will no longer be 
confined to the earth. 

The basic rules of space travel have 
been known for centuries. The Chinese 
invented rockets about the year 1200. 
Sir 


published in 


Newton’s laws of motion, 


1687 


4? 
ciples governing the flight of rockets 


Isaac 
explained the prin- 


and sailing directions for future space 
ships. Every rocket which shoots a jet 
of gas out of its tail cone follows New- 
ton’s third law, “For every action there 
is an equal and opposite reaction.” As 
the rocket leaves the launching pad it 


continues to climb faster and faster 
obeying Newton’s second law, “An un- 
balanced force acting on a body makes 
it accelerate in the direction of the 
force.” 

Then, when the rocket’s propulsion 
forces are used up, the rocket continues 
upward under Newton’s first 
law, “A body in motion con- 
tinues to move at constant speed 
in a straight line unless acted 
upon by an unbalanced force.” #§ >” 
Finally, Newton’s law of gravity 
comes into play, “Each particle of mat- 
ter attracts every other particle with a 
force that is directly proportional to the 
product of their masses and inversely 
proportional to the square of the dis- 
tance between them.” 

Robert Hutchings Goddard, born 


in Worcester, Mass., in 1882, made the 
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Kenneth E. Gawronski 


first well-engineered space vehicle. He 
-built a solid-propellant rocket in 1915 
while he was an assistant professor at 
Clark University. In 1922, he secretly 
tested the world’s first liquid-fueled 
rocket. The German V-2’s that caused 
a sensation during and after World 
War II followed Goddard’s patterns. 

Long before World War II, rocket 
enthusiasts formed little societies and 
drew charts of imaginary voyages to 


Mars and Venus that practically 


match those drawn today. 
George Paul Sutton, professor 
of aeronautical engineering at 
Massachusetts Institute of Tech- 


believes that 


propulsion systems with little 


nology, present 
refine- 
ment could be used by space ships to 
travel to Jupiter or Saturn, a distance of 
about 750 million miles from the earth. 
The estimated cost of a space vehicle 
capable of making the trip to the moon 
and back is approximately $20 million. 
Additional costs would include 
a multimillion dollar launching 
pad and static test stand for the 
Rey giant rocket, scientific person- 
© nel, equipment, and materials. 
Dr. Theodore von Karman, a 
world-renowned scientist and adviser to 
the Air Force, recommended continous 
funding of research projects on a long- 
program basis instead of on annual 
variable handouts. He made this same 
recommendation fourteen years ago, 
but it has been ignored not only in the 
Air Force but throughout the U. S. 


— 


Defense Establishment. He especially 
criticized the fact that top research 
managers must spend three months of 
the year to justify research projects and 
prepare annual budgets. 

President Eisenhower, in his annual 
State of the Union message to Congress 
on January 7, 1960, said that America 
will practically double its space spend- 
ing in fiscal year 1961. He said that this 
spending may approach $1,500,000,000. 

The President also said that the 

U. S. space program must be 

reorganized and improved to 

increase its effectiveness and 
efficiency. 

One of these improvements 
may be to permit the National Aero- 
nautics and Space Administration to 
build a vehicle specially designed for 
space exploration instead of forcing 
NASA to adapt military equipment to 
its special uses. The ratio of take-off-to- 
payload weight for Explorer VI was 
about 750 to 1, whereas a 3-stage ve- 
hicle for space exploration could be de- 
signed with a ratio of 50 to I to meet 
the same requirements of velocities 
needed for outer-space orbits. 

Another improvement could be the 
reorganization of the internal structure 
of the Department of Defense to fur- 
ther “streamline” the management of 
military and nonmilitary space agen- 
cies. One such change placed the Ad- 
vanced Research Projects Agency under 
the direction of the Director of Re- 
search and Engineering. ARPA had 
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been directly responsible to the Secre- 
tary of Defense before this change. 

A space vehicle, manned or un- 
manned, consists of a propulsion sys- 
tem, a guidance and control system, a 
payload, and a frame which unites 
these components. The rocket is the 
only power system currently capable 
of propelling vehicles through space. It 
can function outside earth’s atmos- 
phere, produce the necessary very high 
velocities, and develop great power in 


a small package. 


NMANNED vehicles have been 

sent out into space to expand hu- 
man knowledge of the environment 
from earth to other planets in the solar 
system. A number of these were placed 
in orbit around the earth. Explorer 
I was placed in orbit on January 31, 
1958; Vanguard I on March 17, 1958; 
Explorer III on March 26, 1958; Ex- 
plorer IV on July 26, 1958; Atlas (Pro- 
ject Score) on December 18, 1958; Van- 
guard II on February 17, 1959; Dis- 
coverer I on February 28, 1959; Pioneer 
IV on March 3, 1959; Explorer VI 
“Paddlewheel” on August 7, 1959; 
Vanguard III on September 18, 1959; 
and Explorer VII on October 13, 1959. 
On March 3, 1959, Pioneer IV was sent 
into orbit around the sun. On March 
11, 1960, Pioneer V also was placed in 
a solar orbit. 

The launching vehicle that put Ex- 
plorer I in orbit was a special 4-stage 
version of the Army’s test rocket, the 
Jupiter-C. Its first stage was the Red- 
stone, which was fitted with specially 
designed fuel tanks and burned a more 
powerful liquid fuel than it was origi- 
nally designed for. On its nose was 
mounted a cylindrical “bucket” which 
contained a cluster of 14 small solid- 
fuel rockets. On top of the bucket was 
a single 80-inch, solid-fuel rocket with 
the Explorer I forming its forward part. 

The 85,000-pound thrust of the first- 
stage rocket motor lifted the 65,000- 
pound assembly 60 miles above the 
earth in 150 seconds. The Redstone 
dropped away at this point leaving only 
a short section attached to the bucket. 

The second stage was electronically 
fired from the ground sending the Ex- 
plorer I into orbit. The last of the 
Redstone dropped off, and the third 
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The editors are happy to 
publish this article by one of 
our junior citizens, 17-year- 
old Kenneth E. Gawronski, 
who graduated this June from 
the Albany Academy, Albany, 
N. Y. 

Mr. Gawronski’s article is 
an inspiring contrast to the ac- 
tivities of some of our young 
boys and girls which make 
headlines today, and is an ex- 
cellent example of what can be 
accomplished when our young- 
sters use their tremendous en- 
ergies to make positive com- 
munity contributions both 
sociologically and technically. 

May we suggest that our 
readers utilize their copies of 
OrDNANCE to encourage this 
trend. If not already familiar 
with it, your own sons and 
daughters may find OrpNANCE 
interesting reading. And, in 
addition to your own, there 
are many youngsters in our 
schools and junior clubs who 
should, in the American tra- 
dition, have the opportunity 
to keep abreast of our weap- 
onry. 

You may be doing a real 
service to our national defense 
by presenting your used copies 
of Orpnance to a college or 
high-school library. 

—Tue Eprrors. 











stage fired, pushing free the empty 
shells of the bucket. Eight seconds later 
the rocket of the Explorer I fired and 
the first U.S.A. satellite was in orbit. 
This satellite discovered the first of two 
circular radiation belts surrounding the 
earth. This type of launching was used 
to place Vanguard I, Explorer III, and 
Explorer IV in orbit. 

Explorer VI, a 142-pound spherical 
satellite, went into orbit on August 7, 
1959. The NASA Thor-Able was used 
for the first time as a satellite launcher. 
The Thor, which has a 150,000-pound- 
thrust rocket engine, served as the first 
stage. The Able, also a liquid-propellant 
engine, comprised the second stage. 
The third stage was a solid-propellant 
combination using glass plastic as the 
rocket case. 

The Explorer VI is called the “pad- 
dlewheel” satellite because of its solar 
cells on four arms that opened in 


orbit to convert the sun’s energy into 
electrical power for instruments within 
the vehicle. Each arm has a bank of 
50 solar cells which produce %-watt 
under direct sunlight. 

Explorer VI carries an ultrasensitive 
radio receiver which will pick up radio 
signals from earth. The signals will 
then be relayed back to earth by tele- 
metering equipment. Evaluation of the 


compared data may solve the puzzle 


of repetitious radio signals, The satellite 
also contains special receiving instru- 
ments which will record VLF signals 
which may originate in outer space and 
can’t penetrate the ionized layers sur- 
rounding the earth. 

Vanguard III, launched September 
18, 1959, carried a payload of 50 
pounds, including instruments to de- 
tect high-radiation pockets, tempera- 
tures, X-rays from the sun, magnetic 
storms and moving particles of all kinds. 

Explorer VII was placed into orbit 
using the Juno II as the booster. The 
payload of 91.5 pounds consisted of 
the most comprehensive instruments 
sent by the United States into space up 
to that time. The instruments include 
a cosmic-ray detector, a lyman-alpha- 
ray detector, an X-ray detector, a heavy 
nuclei chamber, a radiation and heat- 
balance experiment, and a micromete- 
orite density detector. 

Power is supplied by solar cells, 
charging nickel-cadmium batteries. 
One of the experiments is to measure 
the performance of the solar cells which 
are not protected by micrometeorite 
shields. The satellite has no recorder, 
and ground stations record information 
only when the satellite passes over. 

Many problems must be solved be- 
fore manned space travel can become 
a reality. In general, these problems 
concern materials, and 


men, money, 


politics. 


EW criteria for physical fitness, 

education, native intelligence, and 
emotional stability must be set up for 
the selection of spacemen. Three main 
categories of spacemen are: those who 
design and manufacture space vehicles; 
those who man, maintain, and launch 
such vehicles; and, finally, those who 
direct operations. The educational sys- 
tem in our schools should be more con- 
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ducive to the production of scientists 
and technicians needed in the space age 
and in the numbers required. 

A new course in celestial mechanics 
for students of aeronautical engineering 
and astronomy will be established at 
Rensselaer Polytechnic Institute reflect- 
ing R.P.I.’s increased concern with 
space science. 

Maj. Gen. Dan C,. Ogle, Surgeon 
General of the Air Force, said, “This 
we do know—successful Air 
space pilots will be the most emotion- 
ally stable, intelligent, highly trained, 
and intensely motivated men we have.” 

Physical standards will be changed 


Force 


to include men who wear glasses and 
whose bodies do not match their minds 
—men who are keen, alert, scientifically 
and technically bent, and who, while 
they could scarcely meet past physical 
standards for service, may be exactly 
what is needed now in the maintenance 
and even in the operation of missiles. 


T takes a lot of money—billions of 
dollars—to continue our outer-space 
operations. For fiscal year 1960, ending 
June 30th, Congress gave the National 
Aeronautics and Space Administration 
$s501,000,000 for both air and space 
research and development. Defense De- 
partment space activities accounted for 
another $200,000,000. President Eisen- 
hower, in his State of the Union mes- 
sage, that 1961 
spending might approach $1,500,000,- 


indicated total space 
ooo. 

Government scientists and engineers 
are exploring the use of various mate- 
rials such as metals, plastics, and coat- 
ings which are light, durable, and re- 
sist outer-space radiation and abrasion 
by micrometeorites. Miniature mecha- 
nisms and controls are being developed 
by industry and governmental agencies 
to minimize weight and increase pay- 
load capacity. 

Scientific instruments and equipment 
also are being developed to measure 
ultraviolet radiation and cosmic-ray in- 
tensities. Highly efficient telemetering 
systems have been developed and are 
being used to relay information from 
the satellites to the earth. 

To meet the high energy require- 
ments needed for propulsion and com- 
munication in space, solar radiation, 
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“Many problems must be 
solved before manned space 
travel can become a reality. 
In general, these problems 
concern men, money, materi- 
als, and politics. 


“A new criteria for physical 
fitness, education, native in 
telligence, and emotional sta 
bility must be set up for the 
selection of spacemen.” 





ion emission, new chemicals, and nu- 
clear fission are being studied as likely 
sources. Power in vast quantities is re- 


quired to propel man into space, to 
enable him to stay there long enough 
to pursue purposeful tasks, and to pro- 


vide him with the means of accomplish- 
ing those tasks. Scientists are studying 
solar power and have built mobile solar 
power collectors, The potential of nu- 
clear energy for propulsion also is being 
studied. 

Space flight creates new relations and 
conflicts. Some of the legal problems 
involved are: sovereignty involving 
communications, flight control, traffic 
regulations, ownership, and mineral 
rights. New international agreements 
must be set up on low-altitude zones 
of national control, with unrestricted 


freedom beyond those zones. 


Initial step into space—the launch- 
ing of our first satellite in 1958. 


Space-navigating rules, space codes, 
rules governing transport of passengers 
and goods are necessary. Agreements 
must be made covering neutrality, na 
tionality, domicile, statelessness, intern- 
ment, asylum, embargo, piracy, smug- 
gling, customs, colonies, and legal juris- 
diction. 

President Eisenhower, in his State of 
the Union message on January 7, 1960, 
said, “We have just completed a year’s 
experience with our new space law. .. . 
I believe it deficient in certain particu- 
lars, and suggested improvements will 
be submitted shortly.” 

The Army team under Dr. Wernher 
von Braun is now being transferred 
from Pentagon jurisdiction to the Ci- 
vilian National Aeronautics and Space 
The 
developing the 


Administration. team will get 


moving on Saturn 
rocket and putting a manned vehicle 


into space. 


ITHIN the next ten years, most 

of the problems presently under 
study will be sufficiently solved so that 
manned flight will become a reality. 
Manned surface explorations of the 
Moon, Mars, Venus, and the other plan- 
ets will be receiving serious research 
and development effort. 

As the Space Age develops, many 
kinds of satellites, monitors, communi- 
cations stations, and staging bases for 
deep-space expeditions will be circling 
above the earth. Special manned satel 
lites will be patrolling space at various 
levels. These patrol ships will send 
light craft with supplies to satellites in 
their 
When a satellite shifts dangerously into 


distress, or take aboard crews. 
the path of another, the patrol ship will 
gently nudge it to a safer course. 

Each manned satellite will be pro 
vided with man-carrying capsules which 
could be ejected from the satellite en- 
abling the crew and passengers to re 
turn to earth safely, or await rescue by 
the patrolling ships. 

It is to be hoped that activities in 
space will be devoted to peaceful pur- 
poses for the benefit of mankind, and 
that international cooperation on the 
development and control of space will 
be set up by mutual agreement to 
achieve the truly democratic principles 
underlying a free world. 
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Our Defense Posture 


The leaders of our defense organization have assured the Ameriwan 


public that no gap exists in our deterrent power and that we have 


the weapons needed to prevent an all-out war or win a small one 


HE United States has never been 

as militarily strong, when not 

directly engaged in war, as it is 
at the present time. Neither has the 
United States ever before in its brief 
history been in the position of world 
leadership—and in a terrifying period 
in which vast populations, although 
distinctly divided by an “iron curtain,” 
are engaged in a “cold war.” 

In this responsible position, with mil- 
lions of peoples looking to us as a key 
to their defense and the intransigent 
leaders of the enemy fearing us and 
using all their cunning and power to 
downgrade our leadership, it is our citi- 
zens’ duty to understand and look 
closely at our national-defense posture. 

Unfortunately, in this political year 
many are using the complexity of our 
over-all defense problem as ammunition 
in their campaigns. The number of 
speeches, resolutions, phony analyses, 
books, and articles that are pouring 
out, either decrying or oversimplifying 
the status of our armaments, have con- 
fused too many of our people. 

Since national defense stems from 
national policy there is creeping into 
the scene considerable criticism of the 
direction of our over-all affairs. The 
matter now has reached the status of 
congressional inquiry. This investiga- 
tion may be purely political or an earn- 
est attempt to seek more effective poli- 
cies. 

The country will soon know by 
observing whether all facets of our na- 
tional policy are to be considered, in- 
cluding not only our defenses and the 
strength and interest of our allies but 
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This article presents the views 
of the Executive Branch, par- 
ticularly the Department of 
Defense, as gleaned from pub- 
lic statements of its leaders re- 
garding the Nation's military 
posture. In a subsequent issue 
we will examine other facets 
of our defense structure, espe- 
cially those that recently have 
been under some adverse criti- 
cism.—Tue Eprrtors. 











also foreign trade, protection of our 
resources, immigration, manpower, and 
other factors that can be controlled. 

Fortunately the head of the Depart- 
ment of Defense, Thomas S. Gates, Jr., 
is an able man experienced in the ways 
of government operations and has 
greatly reduced the confusion in our 
minds by his calm and studious ap- 
praisal of the status of our military 
forces. 

Secretary Gates and some of his able 
assistants have been hammering hard 
recently to dispel all the con- 
fusion by presenting an over- 
all picture of the Nation’s de- 
fenses without emphasis on any 
one type of weapon. 

It is interesting to note that 
the ability and skill of the Secretary and 
his team are also being felt throughout 
the Defense Department so that exist- 
ing laws are being used to effect some 
reorganization within the defense struc- 
ture; for example, the placing of all 
missile test centers under Dr. Herbert 
F. York, the Director of Defense Re- 
search and Engineering, and the amal- 
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gamation of parts of the military com- 
munication systems. 
The Secretary of Defense, in his talks 
and discussions with industry leaders 
and the press, has based his presenta- 
tions of our current defense posture on 
President Eisenhower's statement of 
February 21, 1960: 
“Our Nation has developed great ar- 
senals of powerful weapons to sustain 
the peace. We have created a great 
deterrent strength—so powerful as to 
command and to justify the respect of 
knowledgeable and unbiased observers 
here at home and aboard.” 
The Secretary has expanded this 
thesis by pointing out that our defense 
program is a principal segment but not 
the whole of our total strategy that in- 
cludes also political, economic, and psy- 
chological factors; that our worldwide 
collective-security arrangements comple- 
ment our own forces. He has noted that 
repeated analysis of the relative strength 
of the United States and the Commu- 
nists gives no impression that we have 
been overtaken militarily. “No 
gap exists in our deterrent pos- 
ture.” 

@m— 2 = The civilian and military 

SE leaders of the Defense Establish- 

ment have delineated the capa 
bilities of the numerous weapons and 
weapons systems that make up our mili- 
tary strength. They have emphasized 
mostly our strategic or deterrent forces 
whose primary mission is retaliation on 
the assumption that we will not strike 
the first blow in an all-out war. They 
also say our forces are adequate for 
lesser wars but have not elaborated. 
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Our strategic retaliatory weapons 
make up a long list. In aircraft we have 
over 1,500 medium-range jet bombers 
(B-47); over 450 long-range jet bomb- 
ers (B-52). The range of the B-47 is 
4.500 miles; the B-52’s range is 8,000 
miles with a speed of more than 600 
miles an hour. Any one of these bomb- 
bers can be refueled in flight and can 
carry more explosive power than used 
by all combatants in World War II. 

Also being readied for action is the 
1,500-mile-an-hour medium-range jet 
bomber, the B-58, with a range similar 
to the B-47, but only 100 of these craft 
have been ordered, with the first opera- 
tional wing due in June 10961. 

In addition there are about 1,000 
naval jet attack aircraft of which 200 
are “on deck” in carriers in the Medi- 
terranean and Western Pacific; these 
and the 1,000 Air Force tactical aircraft 


are capable of carrying nuclear bombs. 


N strategic missiles there are three 

categories in our arsenal—the obso- 
lescing “air breathers,” the air-to-ground, 
and the ballistic—all designed to carry 
nuclear warheads, each one with more 
explosive force than several fleets of 
World War II bombers. 

Missiles of the first category are the 
subsonic pilotless jet aircraft, the 6,000- 
mile-range Snark, with one wing (prob- 
ably 40 to 50 missiles) emplaced in the 
northeastern United States, and Mace 
(replacing Matador) with 700 miles’ 
range. Two squadrons are stationed in 
Europe and two in the Pacific. 

Hound Dog is the only strategic air- 
to-ground missile that is operational. It 
has a range of 600 miles, a speed of 
over 1,400 miles an hour, and is being 
produced for launching from the B-52. 
Following Hound Dog will be the 
1,000-mile Skybolt, to be ready in 1963 
or 1964. This missile type should make 
it profitable to keep bombers in our 
arsenal for many years. 

The big strategic land-based ballistic 
missile is Atlas with a range of over 
miles an 


8,000 miles, speed 15,000 


hour, and unbelievable accuracy. A 
few (probably six or seven) are in place 
with more coming off the line te build 
up to thirteen squadrons of ten each, all 
in the United States. 


Behind Atlas is Titan with similar 


characteristics and 140 on order due to 
start into service in 1961 and Minute- 
man with a range of 6,400 miles and a 
speed of 15,000 miles an hour. The 
latter missile, having a solid propellant, 
can be fired almost immediately on 
order, and its reduced weight and size 
make it adaptable to launching from 
railway cars. The first ones will be op- 
erational in 1962. 

Polaris is the ocean-going strategic 
ballistic missile almost ready for sea. 
Early this winter two nuclear subma- 
rines, carrying sixteen missiles each, 
should be on station. Polaris has a 
range of about 1,200 
miles and a speed about 2 


10,000 miles an hour. F¥¥ 

Lesser strategic mis- 

siles are the intermedi- 

= 
ate-range Jupiter and ==> 
Thor deployed in Great Britain, Italy, 
and Turkey, and the air-breathing 
Regulus I installed in a few subma- 
rines and cruisers. 

The development of most of these 
missiles has been gratifying in demon- 
strating the ability of our Industry-Sci- 
ence-Ordnance Team to beat the origi- 
nally scheduled operational dates. 

To be effective, our retaliatory weap- 
ons systems must be secure against at- 
tack within reasonable bounds. This is 
accomplished passively by dispersion, 
mobility, diversification, and the hard- 


ening of sites that cannot be concealed. 


Actively, our strategic-weapon sites are 
defended by antiaircraft missiles such 
as Nike Hercules and Bomarc, and by 
fighter-interceptors, all alerted by com- 
plex lines of early-warning radars. Al- 
though procurement of an antimissile 
missile is not in sight yet, we will have 
15 minutes of warning of ballistic-mis- 
sile attack from radars in Greenland 
to be completed this year and in Alaska 
in 1961. 

For less than all-out wars, defense 
leaders point to the ability of our forces 
“to react quickly and effectively to situa- 
tions that have arisen.” However they 
have not enumerated our limited-war 
capabilities as extensively as they have 
those for an all-out war. 

For limited war there are our over- 
seas land, sea, and air forces in or near 
many of the world’s trouble spots. Well- 
known units of our overseas forces are 


the 7th Division and 6th Fleet in Eu- 
rope, the 8th Division and 7th Fleet 
in the Western Pacific, and the bomber 
wings at bases in North Africa and 
Okinawa. 

These units complement the larger 
forces of our allies on whose soil they 
are stationed and also demonstrate visu 
ally our determination to resist Com- 
munist agression, Our allies command 
about 200 divisions or some 5 million 
men, 2,200 combat ships, and over 
25,000 aircraft, of which half are jets. 
Many of these forces are being as- 
sisted in their training and equipment 
through our Military Assistance Pro- 
gram. They are the bulwark against 
the Communists in any limited war. 

Backing up our overseas forces are 
so-called strategic reserves located prin- 
cipally in our continental limits with 
advance units in our own overseas ter- 
ritories. The Army has the 3-division 
Strategic Army Corps, the Air Force 
has its Special Tactical Air Command 
units, and the Navy has the Fleet Ma- 
rine Force. There are the Military Air 
and Sea Transport Services ready to 
rush these forces to troubled areas and 
air and sea units to protect the lines of 


communication. 


F a small war should show signs of 

expanding, all services have sizable 
trained National Guard and Reserve 
forces, some well equipped and in an 
advanced state of readiness. 

Behind 


patriotic and skilled industry ready to 


all our armed forces is a 


produce additional equipment in the 
event a small war drags on and reduces 
the reserve supply of equipment. In this 
strength the American Ordnance As- 
sociation stands out in its unique posi- 
tion as the catalytic agent for the pro- 
duction of all the ordnance equipment 
and weapons that would be required. 

This summary is an effort to present 
the most factual picture of our Nation’s 
defense posture as pronounced by the 
most responsible leaders of the Depart- 
ment of Defense. 

These men remind us that, in the last 
analysis, we will remain truly strong 
in the face of Communist threats only 
as long as our citizens are willing to 
resist and preserve their Christian her- 
itage of respect for the individual. 
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Civil War Ordnance—I 





Civil War Small Arms 


Spring field Armory supplied most of the shoulder arms for the North, 


and the South supplemented its meager store with captured weapons 


while both sides bought foragn rifles of varted makes and calibers 


ANY of the guns men fought 

with at Chickamauga and 

Chattanooga during the Civil 
War came from Springfield armory, 
flowing out in a stream of weap- 
ons which commenced in the early 
days of the Nation. When Longfellow 
scanned the tiers of racked muskets 
and rifles—“From floor to ceiling, like 
a huge organ, rise the burnished arms” 
—the poet longed for a millenium when 
the need for the famous armory would 
vanish—“Peace! and no longer from its 
brazen portal the blast of war’s great 
organ shakes the skies!” 

But that day seemed dim and dis- 
tant in the 1860’s. The demands for 
Springfield’s products were greater than 
ever, and it could not begin to meet 
them. Manufacture of rifled muskets to 
replace smoothbore muskets had started 
some twenty years before the Civil 
War. However, quantities of the older 
type were still on hand. 


N effective arm, the Springfield 

rifled musket. It could kill at 1,000 
yards, its extreme range, and was ac- 
curate at from 300 to 500 yards. In 
the hands of a steady veteran it was 
capable of firing three rounds a minute. 
Thus it set the stage for a new era of 
warfare. There were still the point- 
blank volleys of Fontenoy—“Gentle- 
men of France, fire first.” Civil War 
riflemen still heard versions of Bunker 
Hill’s “Don’t fire till you see the whites 


of their eyes.” 
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Colonel Downey is an out- 
standing Civil War scholar 
and author of the recently pub- 
lished, “Clash of Cavalry.” 

This article is taken from a 
chapter of Colonel Downey's 
latest book, which will be pub- 
lished in the fall. It also repre- 
sents the first in a series of 
articles on Civil War matériel 
which Orvnance plans to pub- 
lish in commemoration of the 
centennial observance of the 
War Between the States. 

—Tue Eprrors. 





Lines in blue and gray still charged, 
though they paused as they came on 
to blaze away at ranges previously un 
heard of. But now it was bloodier work 
than ever against a well-entrenched 
enemy, sighting along rested barrels, 
and for every charge driven home 
that blasted 
back, stumbling over their dead and 


there were scores were 
wounded in retreat. 

As yet cannon generally lacked the 
power to help or hinder decisively— 
either by demolition or by the killing 
power of its ammunition, except for 
canister or grapeshot. Those spreading 
balls sprayed from muzzles were deadly, 
but their range was short—scarcely bet- 
ter than 600 yards. Infantrymen from a 
safe distance or from the flanks picked 
off the gunners and dropped the horses. 
The rifle, weapon of “The Queen of 
Battles,” was king. 

So the Springfield, Model of 1855, 


1861, or 1863 reigned, and it held sway 
on both sides of the front, for the ar- 
mory’s guns were turned against the 
Union it served. Upon secession the 
Confederacy armed itself with 235,000 
stands of arms from the Federal ar- 
mories in its territory, stocked chiefly 
Jackson 


captured 13,000 small arms at rashly 


from Springfield. Stonewall 


hazarded Harper’s Ferry where rifles 
had been made since 1803. 

Victorious battlefields yielded the 
South 


alone 20,000. At Chickamauga the Con- 


many more—Chancellorsville 
federates claimed to have taken 15,000 


small arms and 51 cannon. 


YR both South and North existing 

supplies were far from sufficient, as 
regiment after regiment joined the col- 
ors and the armies burgeoned. As a re 
sult, European arms markets enjoyed a 
tremendous boom. Agents for the Union 
and Confederacy—and dealers who sold 
to both—bought all sort of weapons at 
high prices. 
had 


been rearming their troops with more 


Foreign governments, which 
modern guns, were delighted to be rid 
of castoffs. They exported 180,000 ob- 
solete muskets and 550,000 rifles of 
varying types and bore sizes. 

Soldiers frequently could not use 
each other’s ammunition, and wagons 
were forced to carry five or more dif- 
ferent kinds of cartridges. 

The Austrian guns (170,000 pur- 
chased) were especially detested. Out 
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of one consignment of 3,000 only 500 
could be used. The Belgian guns were 
worse, if possible, than the Austrian. 
They were of uneven caliber, some had 
crooked barrels, and many of the locks 
were out of repair. The soldiers called 
them “pumpkin slingers” and _pro- 
nounced the crooked barrels able to 
shoot around hills. Finally, the barrels 
were so brittle as to be easily broken 
into pieces. 

The Vincennes rifle was described 
as having an irregular bore causing 
the bullets to fit too tight and then too 
loose. The locks were of soft iron, the 
bayonets impractical, and the 
rifling shallow and useless. a 

As an example of the varied Boze 

i 
fi 


- 


assortment of arms employed, RUJ 
Iowa troops in the first year lk 
of the war were equipped with Aus- 
trian muskets, Spencer carbines, Sharps 
carbines, Colt revolvers, Navy revolvers, 
Whitworth rifles (English), Colt re- 
volving rifles, and Minié rifles, besides 
some of the other varieties of less 
known weapons. 

Best of the importations was the 
English Enfield rifle of which 428,000 
were bought, mostly by the Confeder- 
acy. Enfields were caliber .577 but 
could use the issue .58 ammunition 
without trouble. Springfields also pos- 
sessed a certain amount of bore toler- 
ance. Because of powder fouling, some- 
times after as few as twenty-five shots, 
one battalion commander drew am- 
munition of two calibers whenever pos- 
sible—.58 to be carried in the top of 
cartridge boxes and used when the 
piece was clean and .57 in the bottom 
for use after fouling. 


UT Springfields and Enfields, good 
arms though they were, remained 
single-shot muzzle-loaders. How their 
g-step loading was accomplished, as it 
usually was, with such comparative 
smoothness and speed in the heat of 
battle, is a marvel: Seize the cartridge, 
bite off its paper top, pour the powder 
into the barrel, ram down the ball, 
remove the old percussion cap from 
the nipple, take a new one from the 
pouch and press it down. 
Soldiers were, of course, vulnerable 
while loading. Even behind parapets 


upraised arms wielding ramrods were 
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exposed and often wounded. The pow- 
der, which ringed mouths weirdly with 
dark circles, became a sort of war 
paint. Some units deliberately elabo- 
rated by streaking whole faces and 
advancing to action whooping like In- 
dians. 

Single-shot muzzle-loading rifles 
were a great advance. The solution was 
the breechloader and its corollary, the 
repeating rifle. 

“Breechloaders had been known for 
centuries. Two made during the reign 
of Henry VIII were exhibited in Lon- 
don during the 1860’s and found to 

be remarkably like the contem- 
porary Snider rifle. The breech- 


7 . loading rifle of a British officer 


named Patrick Ferguson was 
used to good effect at Brandy- 
wine in 1777. An American named 
John Hall patented a_ breech-load- 
ing rifle in 1811, and in 1825 two 
companies at Fortress Monroe were 
armed with it and liked it” (Bruce, 
“Lincoln and the Tools of War,” p. 
101). 

But manufacture, hampered by prej- 
udice and the lack of precision machine 
tools to solve various problems, such as 
gas escaping at the breech, had been 
halted before the Mexican War. 

Enter now the great obstructionist, 
Brig. Gen. James W. Ripley, Chief of 
Ordnance. It can be fairly said that the 
Union could have won the war far 
earlier but for Ripley. Stubbornly, with 
hidebound aversion to progress, he re- 
jected the breechloader, the repeater, 
and other advances in weapons long 
and adamantly. 

Had the Federal Army been equipped 
with them at the outset, the Confed- 
eracy, asserted one of its generals, 
would have been defeated within a 
year. 

Yankee inventors persistently prof- 
fered promising working models, nota- 
bly the Sharps and the Spencer. Chris- 
tian Sharps’ single-shot breechloader 
was approved in 1860 but was not put 
into Government production. Its rate 
of fire was from 8 to 12 rounds a min- 
ute, its range up to 1,400 yards. Ripley 
curtly dismissed it as “a new-fangled 
gimcrack.” 

Also in 1860, young Christopher 
Spencer came forward with the first 


successful breech-loading repeater. A 
loading tube containing seven rimfire 
metallic cartridges, caliber .54, was in- 
serted into its stock and the rounds lev- 
ered into the chamber. With sights 
graduated to 800 yards, it spat a stream 
of lead—14 shots a minute. A trooper 
could carry ten extra loaded tubes, 


making seventy more rounds readily 


available. 

This was the carbine (made also as 
a rifle) which the Confederates called 
“the gun the Yankees loaded on Sun- 
day and fired all week.” 

Ripley rejected the Spencer, too, as 
liable to break down under field con- 
ditions; but it was buried in sand and 
still functioned. It took Abraham Lin- 
coln himself, supported by such able 
subordinate Ordnance officers as A. B. 
Dyer and Stephen V. Benét, to break 
the obstructionist’s blockade. Ripley 
was forced to order 10,000 Spencers in 
1861, but it was an appallingly long 
time before they and later supplements 
were put into the hands of troops. 


BSTINATE opposition to advances 

in weapons told a tragic story— 

one recorded before and since, a story 

whose sequel is victory or defeat, life or 
death, for many thousands. 

It is significant to this study that 
Spencers were first officially tried out 
in the field by the Army of the West 
on June 24, 1863. A little later Buford’s 
cavalrymen used them tellingly to hold 
up the Confederate attack on the first 
day of Gettysburg. In the West, Rose- 
crans had approvingly witnessed the 
trial and requested a consignment of 
Spencers. Ripley, still dragging his feet, 
sent them but so slowly that they ar- 
rived too late for Chickamauga. 

Meanwhile, repeating arms com- 
manded a premium among western 
troops. Some officers bought repeaters 
for their commands with personal 
funds. Companies and regiments pooled 
their pay, and individual soldiers emp- 
tied their pockets to buy the superior 
arms their Government failed to fur- 
nish. 

“I got a Henry rifle—a 16 [sic] 
shooter,” an jubilantly 
noted in his diary. “I gave $35—all 
the money I had for it. I am glad I 
could get it. They are good shooters 


infantryman 
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and I like to think I have so many 
shots in reserve.” 

A Federal major, who served in the 
Chattanooga campaign, declared: “Ev- 
ery man felt confident that with his 
new Spencer he was good for at least 
any two rebs in Dixie,” adding, “We 
think our Spencers saved us, and our 
men adore them as the heathen do their 
idols.” 

Such was the high morale value of the 
repeating rifle, so long withheld. One 
shot rapidly multiplied by seven; sev- 
enty more in ready reserve; might of 
firepower such as the English archers 
at Crécy knew when they loosed their 
swift flights of arrows against the 
French chivalry—power excelled only 
by repeating rifles and by the machine 
gun, the latter available but inexplica- 
bly so little employed in the Civil War. 

Privately purchased or issued, the 
repeaters heavily weighted the scales 
in favor of the Union from mid-1863 
onward. That was particularly true of 
Spencers with which the cavalry was 
increasingly armed. One brigade was 
fortunate enough to have them (an 
earlier acquisition) at Chickamauga. 
General J. T. Wilder had signed a note 
for the money to buy them for his 
Lightning Brigade, the men promising 
to reimburse him on pay day (a pledge 
they were about to keep when the Gov- 
ernment stepped in and supplied the 
funds). 


HOSE three regiments of mounted 

Illinois infantry defended Alexan- 
der’s Bridge with their new weapons. 
There the impact of their storm of fire 
accounted for a repulse in the hard- 
pressing Confederate attack. Long- 
street’s advance across an open field 
withered under their blast. 

“While they lived, the startled Con- 
federates heard a new and terrible 
sound, not the familiar volleying of 
muzzle-loaders, rattling and rolling and 
dying away like the intermittent crash 
of brick walls in a fire, but a steady 
roar, a torrent of fire and lead. They 
had run up against Spencer repeating 
rifles of Wilder’s Lightning Brigade. 

“And as Wilder’s men worked their 
Spencers in the woods, they saw a 
strange sight: the head of the column, 
as it was pushed on by those behind, 
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appeared to melt or sink into the earth, 
for, though continually moving, it got 
no nearer. The Rebels broke and fell 
back, were rallied and pushed forward, 
and at last found shelter in the drain- 
age ditch—until a pair of Federal 10- 
pounders scoured its length with dou- 
ble-shotted canister” (Bruce, “Lincoln 
and the Tools of War,” p. 285). 

Wilder remembered with a shudder 
that “they fell in heaps, and I had it 
in my heart to order the firing to cease 
to end the awful sight. One could have 
walked for two hundred yards down 
that ditch on dead Rebels without 
touching the ground.” 

Firepower and manpower and, be- 
hind them, the power of industry and 


material resources foretold the outcome 
of the conflict. For the South, valor, 
fostering a belief in invincibility, was 
not enough. Valor could be and was 
matched; not so the sinews of war. 
“The North set a new record for iron 
production in every year of the war 
except the first. Much the same over- 
whelming disparity held true for al- 
most every kind of industry.” 
Confederate shortages, inevitable con- 
sidering the small number of arms 
works, other manufactories, and ma- 
terial scarcities, were intensified when 
the sea blockade became effective. It 
was not long before public documents 
in State libraries began to be used for 
cartridge papers, and sashweights, irons, 


Replica of a stand of arms, “from floor to ceiling, like a huge 
organ,” stored and ready at Springfield Armory (Army photo). 





and candlesticks were contributed or 
commandeered for metals. 

The armory and battlefield captures 
and the foreign purchases already men- 
tioned, considerable though they were, 
could not suffice. Neither could guns, 
percussion caps, and powder, fore- 
sightedly bought from munitions plants 
in the North from 1859 until an em- 
bargo was clamped down on April 19, 
1861. The able Confederate Chief of 
Ordnance, Brig. Gen. Josiah Gorgas, 
was compelled to draw on every source 
from factories to the shops of cross- 
roads gunsmiths. 

Besides the Enfields, a small but val- 
uable importation was the Whitworth 
rifle, notable for accuracy and long 
range like the same firm’s breech-load- 
ing cannon. Both had hexagonal bores 
and The rifle, caliber 


.451, had “enormous penetration” and 


ammunition. 


proved accurate in tests up to and be- 
yond 1,800 yards. Queen Victoria fired 
it at Wimbledon in 1860, hitting the 
bull’s-eye 14 inches from the center at 


a range of 400 yards. 


CONFEDERATE | sharpshooter’s 

Whitworth, equipped with tele- 
scopic sights, killed Union General Lytle 
at Chickamauga at 800 yards. General 
Cleburne armed a company of thirty 
sharpshooters with Whitworths and 
other makes of outstanding rifles. 

Lack of breechloaders and repeating 
rifles played a large part in the destiny 
of the Lost Cause. The South made 
some of the former in South Carolina 
and Richmond, but they were often 
defective because not gastight. Others, 
using a metallic, self-primed cartridge, 
were manufactured at Nashville and 
later at Atlanta. 

Repeaters were beyond Confederate 
facilities. The thrill of capturing a 
Spencer from the enemy quickly dis- 
solved in bitter frustration, for when 
its ammunition was exhausted it had 
to be discarded. Toward the end of the 
war the Confederates devised machin- 
ery to make cartridges for captured 
Spencers, but it came into use too late. 
Again and again, as in Longstreet’s 
attack at Chickamauga, the Gray ranks 
would melt away before lethal torrents 
of lead. 

The soldiers kept their rifles clean, 
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for malfunction as a result of a dirty or 
clogged bore might forfeit life, and 
they burnished barrels to make a smart 
appearance. Sunlight flashing on _pol- 
ished metal could betray a regiment’s 
advance, but the art of camouflage was 
little regarded. During the Chattanooga 
campaign the 1st Tennessee’s guns 
were inspected and required to be “as 
bright as a silver dollar.” Its officers and 
noncoms counted contents of cartridge 
pouches, and for each missing round 
a soldier was fined twenty-five cents 
and stood extra duty. 

After all it was the Minié bullet, 
named for its French 
soldier’s “minnie ball”—that had made 
the rifle really effective. Of elongated 
shape, the bullet was hollowed at its 
base to which was fastened the paper- 
covered powder cartridge. 

Gases of the exploded charge forced 
the lead into the rifling, ensuring a 
snug fit, and the bullet was driven 
through the spiraling grooves which 
imparted a true, rotating flight. A 
soldier usually carried forty rounds, a 


inventor—the 


weight of seven pounds, in his pouch. 
For a long battle he would be issued 
extra ammunition to stuff in his pock- 
ets. The impact of the Minié ball on 
Civil War history is as memorable as 
the wounds inflicted by its soft lead 
were dreadful. 

Fixed bayonets glittered like the gun 
barrels. That comparatively little use 
was made of them would seem to be 
indicated by the few bayonet wounds 
treated at hospitals. Most manuals, Mc- 


ag Clellan’s excepted, car- 


bist. see 


ried no instructions 
for training with that 
weapon. 

Yet the menace of 
cold steel was undeni- 
certainly there were oc- 


able, and 


casions, often when ammunition was 
exhausted, in which bayonets were 
tellingly employed. One such was the 
spirited defense of Snodgrass Hill late 
on the second day of Chickamauga by 
the 9th Ohio against a charge by South 
Carolina troops; another the charge on 
Missionary Ridge. 

Holstered revolvers, Army and Navy 
Colt 6-shooters being favorites, hung 
at the hips of officers, cavalrymen, and, 
infrequently, of artillerymen who 


should have been regularly armed with 
them for defense of an overrun battery. 

Chattanooga adds a footnote to the 
curious case of the machine gun. War 
Correspondent Taylor saw ten of them 
there in the armament of the Union 
Army—Gatlings or another make— 
dubbed by the reporter “the Devil’s 
coffee mills.” He watched one of them 
fired in demonstration. “It was tick, 
tick, tick, sixty to the minute, as fast as 
you could think.” But if any use of 
them were made in action, research 
has failed to disclose it. 


ees correspondent’s article furnishes 

clues to the neglect of the machine 
gun. He described it as “an implement 
that might do tremendous execution in 
skirmishing were it not as liable to get 
out of order as a lady’s watch.” And he 
added: 

“Soldiers do not fancy it. Even if it 
were not liable to derangement, it is so 
foreign to the old familiar action of 
battle that, sitting behind a steel blinder 
and turning a crank,—enthusiasm dies 
out; there is no play to the pulses; it 
does not seem like soldier’s work. 

“Indeed they regard it much as your 
genuine man-of-war’s man is apt to 
look upon the creeping, low-lying mud 
turtles of Monitors, when, shut up in 
an iron box, he remembers with a sigh 
the free decks and upper-air broadsides 
of his dear, old stately ship-of-the-line, 
whose forefoot lifts grandly on the 
waves as if she were going up a sea- 
green stairway and who shakes her 


splendid plumage as if she were ready 
to fly” (Taylor, “In Camp and Field).” 
There it was—the nostalgic affection 


for the old and tried and familiar 
which many a soldier and sailor has 
felt and resentment at the submergence 
of war’s pomp and panoply by grim, 
deadly efficiency. 

It prevailed before the days when 
one of Shakespeare’s knights denounced 
“villainous salt-petre” and “vile guns” 
—when chivalry branded artillery as 
the artifice of Satan—on through the 
dropping of the first atomic bomb. It 
partly explains the attitude and actions 
of General Ripley and others like 
him. And, save for isolated instances, 
it swept the machine gun off the stage 


of the Civil and Indian Wars. 
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Defense Highlights: 


Monthly Review and Outlook 











e Forty Milestones.—This is the fortieth anniversary of 
ORDNANCE magazine. Its publication by the Association was 
begun in 1920, the July-August issue of that year being 
Volume I, No. 1. Since then this journal has been published 
continually every two months. 

To yield to nostalgia at such a time as this is very tempt- 
ing. But let that be saved for the fiftieth year when, we hope, 
the editors of those days will make the anniversary number 
a dilly. By then the world may be at peace again. But, we 
may be sure, the urgency of American weapons preparedness 
will not have lessened. 

Meanwhile, as for the world’s only ordnance journal, give 
her the gun, keep her head high, her eye on the target, and 
her feet on the ground. What is past is prologue! 


@ Unified Communications.—The Department of Defense 
soon will take over all worldwide communications now oper- 
ated by the Army, Navy, and Air Force. The new Defense 
Communications Agency under the Joint Chiefs of Staff 
will be directed by Rear Adm. William D. Irvin who must 
submit his proposed organizations by July 15th. 

The unified Defense Communication System will operate 
all circuits and facilities for communications from the De- 
fense Department to and among military departments, joint 
and specified commands, major military commands, and sub- 
ordinate commands with fixed headquarters. There are 
about 80 major relay stations now in operation around the 
world valued at $2 billion. Excluded are communications 
within tactical organizations and ship-to-shore, ship-to-ship, 
and ground-air-ground communications. 

It is expected that this unification eventually will reduce 
the manpower and funds now required by the three services 
operating independently—provided that the DCA itself does 


not mushroom into empire proportions. 


e Underground Explosions.—Project Vela, ordered by 
President Eisenhower to explore the problems of detecting 
underground nuclear explosions, comprises a series of twelve 
such explosions in caves or specially prepared tunnels. The 
project has rough sledding ahead due to Soviet objections 
that we could use many of the tests to perfect our nuclear 
weapons. They want to see what is inside the “black boxes” 
that will contain the nuclear devices. 

The Atomic Energy Commission is forbidden to show 
technical features that also are utilized in our weapons. Al- 
though we may believe the Communist techniques are equal 
to ours we do not wish to make it easy for other nations to 
join the “atomic weapons club” at a time when we seck 
agreement to stop all production of nuclear weapons. 

A special dividend from an underground shot would be a 
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large quantity of useful radioisotopes that would take years 
of reactor and accelerator operation to produce. 


e Surplus Disposal.—The surplus disposal program of the 
Department of Defense is big business—$8.9 billion big. This 
figure has been analyzed as follows by Perkins McGuire, As- 
sistant Secretary of Defense for Supply and Logistics, who 
manages the fund: 

Cash proceeds from sale of salvage and usable material, 
$213 million; utilized by other services and Federal agencies, 
thus reducing new procurement, $1,289 million; reduced 
costs of storage and accounting, $22 million; and donated 
for civil defense, health and education, $302 million. Thus 
the total return of $1,826 million, 21 per cent of the total 
volume, represented savings to the taxpayer. 

The cash proceeds came from sale of scrap which was half 
the total volume (average return, 2 per cent) and usable 
property (average return, 5 per cent). Usable property ranged 
from obsolete fire-control equipment with 1 per cent return 
to a 56 per cent return for lumber. 

Since the total volume dollarwise is based on purchase 
price and not market value, because government material is 
never depreciated on the books, the percentage of returns 
appears much lower than would show in commerical practice. 


e Sea-Launched Rockets.—Space programmers may well 
look to the sea for possible launch sites for large solid-propel- 
lant-rocket space vehicles since a successful test of a 6-foot, 
150-pound wooden vehicle under the Navy’s Project Hydra 
was launched from the water off Point Mugu, Calif., powered 
by a 2.25-inch aircraft rocket. 

Such a device might outdo other space vehicles because 
it could be fired from any spot in the ocean and would not 
require a large investment in launching pads. Its control 
station would be ship-based. 

A follow-up test is scheduled using a longer shape and a 
cluster of Sparrow solid-propellant rockets for the power 


plant. 


e Radio Telescopes.—The twin go-foot radio telescopes 
operated by the California Institute of Technology's Observa- 
tory for the Office of Naval Research have revealed strong 
evidence that the planet Jupiter is surrounded by a Van 
Allen type radiation belt, 100 trillion times stronger than that 
surrounding the earth. This would make a visit to Jupiter 
most difficult to achieve. 

The twin parabolic antennas mounted on a 1,600-foot-long 
railway track have great resolving power that has enabled 
astronomers to pinpoint many sources of extragalactic radio 


waves. 
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To increase our. knowledge of space further, the Navy is 
also sponsoring what should be the world’s largest radio tele- 
scope. It will be 600 feet long and 400 feet wide. It will be 
located near Danville, Ill., and operated by the University of 
Illinois. It is specially designed to map the universe outside 
optical-telescope range. 


e Improved Honest John—The Honest John rocket, 
the Army’s first atomic-age weapon, is being improved to an 
extent that puts it on a par with small missiles. Redesigned 
conventional and nuclear warheads will be more powerful, 
and a new rocket motor and propulsion chemical will add 
over 15,000 yards to its range. The improved model will 
be half a ton lighter and three feet shorter with basic mobil- 
ity, ruggedness, and reliability as excellent as at present. 


e Under the Ice.—The U.S.S. Seapracon, a_nuclear- 
powered Skate-class submarine, is off to the Pacific on August 
1st to make the east-to-west trip from New London, Conn., 
via the Arctic Ocean and under the polar ice cap—the first 
east-west submarine transit of this route. The 2,360-ton ship, 
latest of the Navy’s nuclear subs, will collect oceanographic 
data enroute to determine conditions in the Arctic seas dur- 
ing summer months. The Seapracon is a big “fish,” 268 feet 
long, carrying a crew of 75 enlisted men and 8 officers. 


e Army Aircraft.—Army aviation plans to build up from 
5,500 to 8,000 aircraft in the next 10 years. In the process it 
expects to have a turbine-driven observation helicopter to 
replace the L-19, H-13, and H-23. A new tactical transport 
helicopter is under design to permit phasing out the L-20, 
H-19, H-21, and H-34. The one craft in each case will give 
better battle-line mobility and greatly simplify the main- 
tenance problem. Altogether, the present fifteen types of air- 
craft will be reduced to seven. 

To supplement piloted aircraft the Army is now testing 
the USD-s, a turbojet unmanned surveillance drone that can 
relay photos of enemy territory. It can be directed back to 


friendly territory for parachute recovery. 


e Atlas Progress.—The firing of the oft-delayed super- 
long-range test of the Atlas intercontinental ballistic missile 
marked the twenty-second successful flight out of twenty-four 
from Cape Canaveral, Fla, The Air Force ICBM traveled 
over 9,000 miles, landing in the Indian Ocean. 

Missileers are pleased with the accuracy of the guidance 
system that places the payload in a circle averaging two miles 
compared with the 5-mile circle that was first thought to be a 
satisfactory goal. 

The radio-command guidance system developed by Gen- 
eral Electric Company tracks Atlas with high precision and 
relays signals to the missile to make any necessary corrections 
in its flight path. At the precise moment that proper velocity 
and trajectory have been achieved to pinpoint the target, the 


guidance system sends a signal to the missile to cut off its 


engines. 
On the twenty-fifth flight, inertial guidance developed by 
Arma proved successful, introducing a jamproof system. 


68 


e Bomarc Success Story——The Air Force Bomarc inter- 
ceptor missile, its funding heavily reduced by Congress, is 
now showing great capability. Ten consecutive Bomarc-A 
(200-mile range) tests have been successful. Two Bomarc-B’s 
(400-mile range) have made satisfactory flights recently from 
the test range near Eglin Air Force Base, Fla. 

Flexibility of the Bomarc, controlled by the SAGE (semi- 
automatic ground environment) system, was demonstrated 
when a Bomarc-A was diverted from its initial target to a 
second target and another Bomarc-A launched to intercept 
the first target. Both targets, a pilotless Shooting Star jet 
fighter and a Regulus II, were intercepted. 

The Air Force is greatly encouraged in spite of the 
mysterious burning up of a Bomarc-A in its hangar at Mc- 
Guire, AFB, N. J., and foresees an increase in appropria- 


tions for the missile. 


e Nuclear-Powered Rocket.—The effort to produce a nu- 
clear-propelled rocket, Project Rover, will take its second step 
forward when Kiwi-A-Prime is tested at AEC’s desert station, 
Jackass Flats, Nev. It will be followed by Kiwi-A3, incor- 
porating further improvements in the control of the fuel. 

From both tests, scientists at Los Alamos Scientific Labora- 
tory, who are developing the reactor, plan to expand their 
knowledge of the reaction of fuel elements and materials un- 
der conditions of great heat and a high level of radiation. 
Eventually one reactor will be tested to destruction to deter- 
mine the maximum time (somewhere between five and thirty 
minutes) it can be expected to provide its design thrust. 

The National Aeronautics and Space Administration, the 
other partner in Rover, is studying whether to use Atlas, 
Titan, or Saturn launchers to put the nuclear rocket into 
orbit. Study contracts for this problem are being discussed 
with industry. 

Although Congress has increased the fiscal 1961 funds to 
$58 million from last year’s $28 million, the most optimistic 
guessers predict a Rover rocket will not be ready for flight 


until 1965. 


e Military airlift—long neglected—has received a substan- 
tial boost from Congress. The obsolescing fleet of the Military 
Air Transport System has never been adequate to serve both 
the Air Force and the Army’s Airborne Division, yet effec- 
tive airlift is a key factor in military planning for limited 
wars. In past years MATS requirements were always pushed 
aside in our “economy” budget in favor of deterrent weapons 
systems. At last, after a full investigation, Congress will ap- 
propriate between $200 and $250 million over the Adminis- 
tration’s paltry $50 million requested to bolster our military 
airlift. Of this amount about $50 million will be devoted to 
developing a new turbine-powered transport and the re- 
mainder to purchase 50 C-130-E cargo planes and about 20 
to 30 C-135 jet-powered cargo planes. 


e Footnote.—In “peaceful coexistence,” we are reminded 
by Rear Adm. L. H. Frost, Director of Naval Intelligence, 
one party agrees not to stand in the way of the aggression 
of another! 
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Utter Conflict 


An Editorial 


ODAY the United States of America is in utter con- 

flict with the Union of Soviet Socialist Republics. A 

century and a quarter ago, Alexis de Tocqueville 
prophesied, “. . . each of them seems marked out by the will 
of Heaven to sway the destinies of half the globe.” 

Today, as for several years past, the battle has been joined 
to draw the lines of demarcation between the halves of the 
globe—and Communism is prepared to continue the war for 
generations to obtain its goals. Already large segments of the 
earth’s surface have made their election for God and Man or 
for The State. 

A third large remaining area is called “neutral”—and each 
segment of this area thereby has become a target for inclu- 
sion into one of the two conflicting areas, whether by per- 
suasion, infiltration, revolution, or invasion. Is the U.S.A. 
prepared for this long period of utter conflict? 

The term “utter conflict” is used here in the hope of finding 
a term that truly connotes the situation today. “Global” tends 
to picture an around-the-world effort with usual weapons, as 
in World War II. “Total” is all-inclusive but tends to depict 
a straight Washington-Moscow bearing using every mode of 
conflict. 

One definition of “utter” in Webster reads, “Extreme to 
the point of strangeness.” Perhaps this word will better de- 
scribe today’s conflict to the average non-Communist who 
seems unable te comprehend the totality of the Communist 
war. For, indeed, the imagination sways and purposiveness 
hesitates when confronted by such universal warfare con- 
ducted with absolute amorality and complete cynicism. The 
ardent disciples of Marx and Lenin must surely satisfy the 
shade of the earlier Machiavelli. 

Historically, the pages of Orpnance have stayed close to 
their own knitting—ordnance, weaponry, industrial prepared- 
ness, and armament readiness. There is today no intent to 
change this policy. However, the editors of this journal would 
indeed be blind if they failed to recognize the Soviet chal- 
lenge in every phase of human life. The Communists have 
thrown down the gage in weaponry, space efforts, economics 
—domestic and international—the ballet, the theater and 
other arts, the Olympics, the courts, and even in semantics. 
There is no anomaly that Orpnance should give cognizance 
to the broad spectrum of conflict of which weaponry is only 
one line, albeit the sine gua non of them all. 

Few who are knowledgeable in the ways of the Soviets will 
seriously argue that anything except the preeminent Ameri- 
can stature in weaponry has saved Western Europe, the Mid- 
dle East, and Southeast Asia from absorption into the New 
Soviet Empire acquired since World War II. Treaties alone 
did not preserve these areas from the fate of the Baltic States, 
Czechoslovakia, Hungary, and other areas adjacent to the 
U.S.S.R. 

The absolute unreliability of the Russian word as demon- 
strated by unilaterally broken treaties during forty years of 


Communist rule is, perhaps, exceeded in amorality only by 
the Communist pogroms of certain geographic and racial 
minorities. 

Having selected a country for destruction, the Communists 
immediately begin to infiltrate to the fullest extent possible 
all its basic activities. The press, key labor unions, communi- 
cation systems of all types, and all branches of the govern 
ment are early targets. 

When Communists decide that infiltration alone is inade- 
quate, they immediately resort to such other means as vio- 
lence and assassination to achieve their ends—all in the name 
of the proletariat. But, once in control, the Communists de 


stroy the real attributes of democratic government through 


which they themselves were tolerated and permitted to grow. 
The state becomes all-powerful and its people totally sub 
servient to it. 

It is difficult to find a better example of the Communist 
mind at work than the recent destruction of the Summit con- 
ference by Khrushchev who had insisted upon this meeting. 
The complete cynicism and jungle ethics of Communism 
were displayed for the world to see. What would be said to 
day by the author of “You Can't Do Business with Hitler”? 

When the Reds prepare to take control, Target No. 1 is 
always the armed forces. Everything possible is done to un- 
dermine them, reduce their size, destroy their morale, isolate 
them from the public and from the government leaders, make 
them objects of derision, destroy public confidence in them, 
demote them to “citizens second class,” deny them adequate 


armament, and so on and on. 


HE average citizen of the free nations must expect a 

long period of frustration. The Communists will attack, 
and retreat before determined opposition, only to return to 
the attack later. They will smile and be a delightful host or 
guest—-and minutes later will scream vilifications unprintable 
in the Western world. They will sign a treaty or agreement— 
and demand new negotiations or revisions before the ink is 
dry. They will accept a truce—and execute the negotiators 
who come to them under the flag of truce. This is the Com- 
munist record—the record of those who still advocate any 
means to their ends and with whom we must live for a long 
time to come. 

Despite the American’s inherent distaste for involvement in 
such intrigues (the Communist also counts upon this), the 
U. S. citizen must overcome his natural squeamishness by de- 
tecting in all its facets the activities of the Communist-dictated 
utter conflict. He must expose these activities to the view of 
the world and help to conquer them within the American 
framework of living. 

In brief, he must demonstrate to the world once again the 
traditional American vision, initiative, industry, and self- 
reliance succinctly expressed by our forefathers in the phrase 
“Trust in God—but keep your powder dry.” 





On Guard in the Arctic 


Shown above are two of the four 1,500-ton steel surveillance radar reflectors recently installed at the Air Force's Ballistic 
Missile Early Warning station near Thule, Greenland, to scan the Arctic sky for a possible surprise missile attack. Below 
are shown some of the 60-foot-long backstays, each weighing 74, tons, that help support the mammoth radar reflectors. 


_ 
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Cincinnati Post And Air Force Are 
Hosts To 42nd Annual A.O.A. Meeting 


The Cincinnati Post and the Air Force 
left no stone unturned to ensure the out- 
standing success of the Forty-second An- 
nual Meeting of the American Ordnance 
Association. Members poured in from 
every part of the country for the semi- 
nars on May 4th which were held in the 
Netherland Hilton Hotel, Cincinnati, 
Ohio, and for the presentations and dem- 
onstration at Wright-Patterson Air Force 
Base on May 5th. 

Louis Polk, president of the Associa- 
tion, opened the morning seminar and 


introduced the presiding officer, Gen. 


Jenjamin W. Chidlaw, a director and 


past president of the Association. Gen- 
eral Chidlaw expressed his great pleasure 
at returning to the Cincinnati-Dayton 
area where he had served as commanding 
general of the Air Matériel Command in 
1950. 

The morning briefing was made by Col. 
Paul D. Green of the Tactical Air Com- 
mand who described the vast scope of 
operations in his command and presented 
some interesting sidelights on the prob- 
able trend of future operations. 

He was followed by Brig. Gen. A. C. 
Agan who covered the responsibilities for 
operations of the Air Defense Command. 
General Agan discussed the manner in 
which manned and unmanned intercepting 
vehicles are employed and touched on the 


matter of air defense in the face of aero- 
space attacks. Both were 
excellent and well documented with col- 
ored slides (see pages 129 and 134). 
Homer E. Lunken, president of the Cin- 
cinnati Post, luncheon 
meeting, welcomed the guests, and intro- 
duced Maj. Horace D. 
Deputy Chief of Army Ordnance, for a 
surprise event. The general asked Harry 
S. Robinson, chief of the Cincinnati Ord- 
nance District, to join him at the podium 


presentations 


presided at the 


Gen. Bigelow, 


where he was presented with the Civilian 


Distinguished Service Award of the 
Army in recognition of his many years of 
great service in assisting the Army with 
its many industrial problems. 

The principal luncheon speaker, Rich- 
ard R. 
Procter & 


the audience by 


Deupree, honorary chairn.an of 
Gamble Company, delighted 
recounting the many 
years of patriotic service the American 
Ordnance Association has given to fos- 
tering the cause of national preparedness 
(see page 43). 

At the afternoon seminars, Col 


N. Marsh, A.O.A. 


charge of Technical 


Henry 
vice-president in 
Divisions and Sec- 


Edwin W. 


Rawlings, a director of the Association 


tions, presided, and Gen. 
and a former commanding general of the 
Air Matériel Command, was chairman. 


The first presentation was by Col. Jan 





A.O.A. members inspect one of the aircraft on display at Wright-Patterson AFB. 


July-August 1960 


M. Laitos of the Strategic Air Command 
who gave a brilliant description of the 
forces and operations that are the prime 
armed forces 


deterrent power of our 


Colonel Laitos also explained the place 
of both missiles and manned aircraft in 
the great complex of his command ({ see 
page 139). 

In the final session the status of ballis 
tic missiles and their continuous develop- 
ment were explained by Col. William D 
Missile Divi- 


Development 


Alexander of the Ballistic 


sion, Air Research and 


Command, who also discussed recent 
studies and plans that are being under 
taken to give our ballistic missile launch 
ing sites greater protection, 

The Forty-second Annual Dinner Meet 
ing in the Hall of Mirrors was preceded 
by a gala reception in the Pavillon Ca 
price where a capacity crowd of over 700 
members and guests assembled 

Mr. Lunken presided at dinner and fol- 
National Anthem 
the Very Rev. Paul L. O'Connor, S. J., 


president of Xavier University, to deliver 


lowing the called on 


the invocation. 

Mr. Polk, as toastmaster, opened the 
meeting with a special welcome and with 
high praise for the outstanding support 
accorded the affair by the membership of 
the Cincinnati Post 

“No 
country rest upon the theory that in mod 


longer can the security of our 


time to 
Polk said 


“Time has become the most vital of all 


ern war there will be prepare 


after combat has begun,” Mr 
the factors which comprise military 
premacy in this space age. And weapons 
preparedness requires time which cannot 
be appropriated or bought or invented 
after an attack by an aggressor has been 
launched.” 

In a special ceremony, the Williams 
Gold Medal was awarded to Harvey C 
Knowles, vice-president of the American 


Ordnance Association, with the citation 


being read by Frederick V. Geier, a di 
rector and former president of the Cin- 
cinnati Post. The medal was presented by 
Lieut. Gen. Levin H. Campbell, Jr., a di 
rector and past president of the A.O.A 
(see page 44). Mr. Knowles responded 
gracefully to the honor. 

The guest Gen. Samuel E. 
Anderson, commanding general, Air Ma- 
tériel “The Air 
Force Role in National Security.’ 


of honor, 


Command, spoke on 


Gen- 
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eral Anderson’s remarks are published 
on page 40 of this issue. 

At Wright-Patterson AFB on May 
5th, excellent weather greeted the 1,400 
members who journeyed by bus, car, and 
private airplane to enjoy the Air Force’s 
hospitality. 

The three 
groups that rotated among the three spe- 
cial attractions of the day. These were a 
talk on the procurement and management 
philosophy of the Air Force by Brig. 


crowd was divided into 


An F-104 showed its cabability by tak- 
ing off, making an intercept at 30,000 feet 
and returning to the field in approxi- 
mately 3 minutes. The F-105 thrilled the 
crowd with a toss-bombing 
demonstration, showing how an aircraft 
could lob a nuclear bomb ahead of its 
track and turn away in time to escape 
the blast. 

The take-off and demonstration of the 
individual airplanes was followed by a 
fly-by of all the types shown. The closing 


simulated 





More than 2,000 Association members and 


Gen. W. R. Graalman, Air Matériel 
Command; a presentation with excellent 
slides and film describing the research 
and development of new weapons systems 
by Col. Carlo Tosti, Air Research and 
Development Command, Andrews AFB, 
Md.; and a display of matériel showing 
reentry vehicles, airborne communica- 
tions, missile developments, power-plant 
progress, and modern aircraft. 

Graalman and Colonel Tosti 
made a deep impression with the clarity 
of their talks: and amazed the audiences 
by their complete coverage of the subjects. 
with 


General 


sox luncheons were accepted 
great alacrity during the noon hour when 
many members took advantage of the 
intermission to stroll down the long line 
of aircraft on static display. The attend- 
ants and descriptive signs at each aircraft 
gave a complete story of its operation. 
On the line were spotted fighters, bomb- 
ers, transports, and refueling airplanes. 

$y 2:30 p.m. eath group had made the 
complete round of the three events and 
all hands assembled in the stands along- 
side the runway for the aerial demonstra- 
tions. This final event was opened with a 
sonic boom made by an F-101 fighter 
from almost maximum altitude. 

Then with split-second timing all the 
Air Force planes were demonstrated in 
take-off maneuvers, in order as follows: 
F-101, F-102, F-104, F-105, and F-106 
followed by a B-57D making a fast, high- 
angle climb. The three transport planes, 
C-123, C-130, and C-137, took off next 
followed by the high-speed special re- 
fueling craft, the K-135. 
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guests watch the aerial demonstrations. 


special feature was an air exhibition of 
the new B-58 Hustler that had 
flown in especially for the demonstration. 

Throughout the day there were great 


been 


numbers of Air Force officers with the 
A.O.A. members to answer questions and 
explain the many fascinating things that 
were on view or under discussion. 

In the closing ceremony, General An- 
derson, who had been present at the ses- 
sions all day, thanked the members for 
their interest and introduced Mr. Polk to 
whom he also presented a plaque in com- 


A.O.A President Louis Polk partici- 
pated in all the sessions and received 
a plaque from Gen. S. E. Anderson. 


memoration of the meeting and who re- 
sponded with a message of thanks and 
appreciation on behalf of the entire Asso- 
ciation. 


Explosives Section Of The 
Materials Division Meets 
At Naval Propellant Plant 


The U. S. Naval Propellant Plant, In- 
dian Head, Md., was host to the Pro- 
pellants and Explosives Section of the 
A.O.A. Materials Division at its spring 
meeting on April 7th and 8th. 

More than fifty conferees, representing 
the military services, governmental space 
activities, and industrial firms associated 
with the propellant field, met to discuss 
various phases of propellant development 
and production. Members and panelists 
engaged in lively question-and-answer ses- 
sions which accomplished the purposes of 
the meeting; namely, the free and un- 
hampered exchange of ideas and informa- 
tion on propellants and explosives. 

Methods of speeding up research and 
development phases, the current status 
and goals of modern propellants and ex- 
plosives, and the transition from scale 
models to full-size production were dis- 
cussed at the meeting, with views being 
presented by some of the top propellant 
experts in the country. 

The meeting was held under the chair- 
manship of C. H. Madsen, chairman of 
the Propellants and Explosives Section of 
the Association, and included introduc- 
tory remarks by Henry N. Marsh, A.O.A 
vice-president, and Maj. Gen. E. P. 
Mechling, U.S.A.F. (Ret.), the Associa- 
tion’s staff director for technical opera- 
tions. 

Keynote speaker on the opening day of 
the conference was Brig. Gen. Chester W 
Clark, U. S. Army, Assistant Chief of 
Ordnance, Research and Development. 
Capt. G. T. Atkins, U.S.N., commanding 
officer of the host activity, welcomed the 
members to the plant. 

The first day’s activities were climaxed 
by a dinner at the Commissioned Officers’ 
Mess at the plant, and the meeting was 
concluded by an extensive tour of the 
station’s facilities for the development of 
propellants for naval ordnance. 


General Clarke Is Guest Of 
Honor And Principal Speaker 
At Meeting Of Dixie Post 


Gen. Bruce Clarke, commanding gen- 
eral, Continental Army Command, was 
guest of honor and principal speaker at 
the Dixie Post’s early spring meeting on 
Tuesday, April 5th. The Fort Monroe 
Officers’ Club was with the 
members and their ladies assembled to 
greet General and Mrs. Clarke. 

Elijah Baker, III, Post president, was 
introduced by H. C. Duncan, vice-presi- 
dent, Horne Brothers, Inc. L. C. Robert- 


crowded 
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son, Newport News Shipbuilding and 
Drydock Corporation, 
guests at the speakers’ table and gave a 
brief address of welcome. The invocation 
was delivered by Robert H. Farmer, 
Naval Weapons Station, Yorktown, Va 

Mr. Baker called on Capt. J. M. P. 
Wright, A.O.A. staff director for Post 
operations, to present a farewell token of 
esteem to Lieut. Col. Walter D. Rogers. 
Colonel Rogers has been a tower of 
strength in all the Post's affairs, and all 
the members wished him bon voyage on 
his transfer overseas. 

General Clarke discussed the problem 
of readying men and equipment for the 
battlefield and the functions of the six 
Army Test Boards located within the ap- 


introduced the 


plicable combat arms centers, such as the 
Tank Test Board at Fort Knox, Ky. 

The general outlined the test procedures 
and the problems involved in developing 
weapons that meet service requirements 
“Tactical as well as economic reasons,” 
he said, “make it imperative that we con- 
centrate on the essentials in matériel 
development. To field the compact, hard- 
hitting, fast-moving ground Army de- 
manded by the conditions of modern bat- 
tle, we must drastically reduce its im- 
pedimenta, The reduction must begin at 
the idea stage of development.” 

Also at the speakers’ table was Brig. 
Gen. Marvin L. McNickel, U.S.A.F., 
Director of Development, Tactical Air 
Command. 





Small Arms And Small Arms Ammunition 
Division Meets At Fort Benning, Ga. 


The U. S. Army Infantry Center at 
Fort Benning, Ga., was host to more than 
eighty representatives of industry and the 
armed forces on March 29th and 30th when 
the A.O.A. Small Arms and Small Arms 
Ammunition Division held its annual 
meeting there. 

The 2-day session, called by Maxwell 
R. Warden, chairman of the Division and 


School and commanding general of the 
Infantry Center, delivered the principal 
address at the annual banquet which was 
held at the Main Officers’ Open Mess. 
General Freeman told of the mission of 
the school and its functions, academic 
standards, and officer-candidate program. 

Many technical papers were presented 
along with general discussions of prob- 





Present at the annual Division dinner were (I. to r.): Maj. Gen. E. P. Mechling, 
A.O.A, staff; Division Chairman M. R. Warden, president, Remington Arms Com- 
pany; Maj. Gen. Paul L, Freeman, Jr.. commanding general, the Infantry Center; 
Col. Henry N. Marsh, A.O.A. vice-president; and Brig. Gen. Chester A. Dahlen, 
assistant commandant of the U. S. Army Infantry School at Fort Benning, Ga. 


president and general manager of Rem- 
ington Arms Company, Bridgeport, Conn., 
included discussions of recent develop- 
ments and future requirements in supply- 
ing the armed services with small arms 
and small-arms ammunition. 

Highlights of the sessions included a 
firing demonstration by an infantry-tank 
team, a demonstration of Ranger tech- 
niques, a briefing and firing demonstra- 
tion sponsored by the Army Infantry 
Board, and a visit to the Army Advanced 
Markmanship UWnit where shooters are 
being trained for Olympic and Interna- 
tional competition. 

Maj. Gen. Paul L. Freeman, Jr., com- 


mandant of the U. S. Army Infantry 


July-August 1960 


lems of joint interest to A.O.A. members 
and the armed services. 
given by 


address was 


Dahlen, assistant 


A welcoming 
Brig. Gen. Chester A 
commandant of the Infantry School, fol- 
lowed by talks by Henry N. Marsh, 
A.O.A. vice-president for technical op- 
erations; Maj. Gen. E. P. Mechling, staff 
director for technical operations, A.O.A.; 
Brig. Gen. Oren E. Hurlbut, command- 
ing general, Ordnance Weapons Com- 
mand; Raymond L. Barrett, ordnance de- 
partment manager, General Electric Com- 
pany, Washington, D. C.; Henry Hand- 
ler, Office, Chief of Army Ordnance, 
Washington, D. C.; J. W. Mitchell, chief, 
Small Arms Branch, Frankford Arsenal, 


Philadelphia, Pa.; Dr. F. H. Carten, also 
of the Office of the Chief of Ordnance; 
and Gordon B. Gnam, Infantry Branch, 
Research and Development Division, Ord 
nance Weapons Command, Rock Island, 
Ill. 

Industry participants included Joseph 
V. Falcon, Arms Corporation, 
Chicopee Falls, Mass.; Philip H. Bur 
dett, Remington Arms Company, Bridge- 
Raymond S. Holmes, Win- 
Olin Mathie- 
son Chemical Corporation, East Alton, 
Ill.; Arden J. Mummert, McQuay-Nor- 
ris Manufacturing Company, St. Louis, 
Mo.; C. F. Cowdrey, Jr., Harrington & 
Richardson, Inc., Worcester, Mass.: Wil 
Doerfner, Steering 
Gear Division, GMC, Mich. ; 
O. M. Knode, Jr., also of Savage Arms 
Faulkner, Rem 


Savage 


port, Conn.; 


chester-Western Division, 


liam H. Saginaw 


Saginaw, 


Corporation; and H. K 
ington Arms Company, Bridgeport, Conn 

Attending the meeting as observers and 
advisers were Maj. Gen. Horace F. Bige- 
Deputy Chief of Army Ordnance, 


William K 


Ordnance Special 


low, 
and Maj 
commanding 
Weapons-Ammunition Command, 


Gen Ghormley, 


general, 


Executive Board, Packaging 
And Handling Division, 


Reviews Group’s Objectives 


Objectives established for the Packag- 
ing and Handling Division were reviewed 
at the Division Executive Board meeting, 
April 9th, at Cleveland, Ohio 
Chairman John Kraus, Thompson Ramo 
Wooldridge Inc., Cincinnati, Ohio, called 
for reports of Section chairmen which 
included a Harold Kilmer, 
North American Aviation, Inc., Downey, 
Calif., chairman of the Container Design 
stated that Sections 
were considering the establishment of an 


Division 


report by 


Section, who some 
executive board in addition to a steering 
committee 

Mr. Kilmer described the Section meet- 
ing held in Los Angeles in November 
when the subject of establishing a _ re- 
usable container index, showing size, use, 
This applied 


special-tooling 


design, etc., was discussed 
to the 
containers 


more expensive, 
type which may lend them- 
selves to more varied use if made avail- 
able to contractors and military installa- 
tions. The results of a preliminary survey 
will be made available soon 

Mr. Kraus also read a report of the 
Materials Section describing the review 
of various Government material specifica- 
tions which have a common relationship 
The Section plans to explore three areas 
papers, neutral papers, and 


Odell, Ludlow Papers, 


—grade A 
adhesives. M. J. 
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Inc., Needham, Mass., and R. H. Bescher, 
Wood Preserving Division, Koppers Com 
have been ap- 


Pittsburgh, Pa., 


pointed chairmen for two studies, with a 


pany, 


third chairman to be appointed later. 

[he problem of coordinating activities 
with other organizations also was dis- 
cussed, and it was agreed that a greater 
degree of coordination and specific project 
Everett Baugh, 
that the 


meet 


assigninent was necessary 


Division chairman, suggested 
chairman or an ad hoc committee 
with Maj. Edward P. Mechling, 


staff director for A.O.A technical opera 


Gen 


tions, to discuss the most effective way of 


approaching the problem. 


Panhandle Chapter, Mid- 
Continent Post, Is Host To 
A.O.A Vice-President Marsh 


Panhandle Chapter of the Mid- 
Post was host to Col, Henry 


The 
Continent 
N. Marsh, 


Technical 


vice-president in charge of 


Divisions of the American 
Ordnance Association, at its spring meet- 
April 18th 


members and guests of this small Chapter 


ing on Monday, Seventy-six 
assembled at the Tascosa Country Club, 
Amarillo, Tex., te greet Colonel Marsh. 
Milton after 
introduced the 


Chapter President Shaw 


1 brief business session 
guest of honor who recently retired from 
Hercules Powder Company after forty- 
one years of service 


Marsh 


tant it was for 


discussed how impor- 
A.O.A. 


come interested in serving on the various 
Sections of the 


Colonel 
members to be- 
Divisions and A ssocia- 


tion. He encouraged the members to 
study these Divisions and request assign- 
ment to those areas where they feel best 
qualified to function. Colonel Marsh gave 
a general description of the organization 
Sections 


S« c- 


of the Technical Divisions and 


and described the function of each 
tion, emphasizing that out of about 45,- 
000 members some 4,500 are active in this 
phase of the A.O.A 


that 


The colonel also said 
NATO 


produce 


foreign aid to countries to 


encourage them to their own 
ordnance and other military requirements 
NATO treaties is 


tax- 


within the bounds of 


actually a saving to the American 


payer, rather than an expense. 


Col. M. J. Bruedigam, Chapter vice-presi- 
dent, left; Col. Henry N. Marsh, A.O.A. 
vice-president, center; and Col. M. E. 
Shaw, Chapter president, right, chat dur- 
ing spring meeting of Panhandle Chapter. 
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Record Crowd Hears Admiral Raborn 
Address Meeting Of St. Louis Post 


The annual dinner meeting of the St. 
Louis Post drew a record crowd of 500 
on Wednesday, March 23rd, at the Sher- 
aton-Jefferson Hotel, St. Louis, Mo. The 
Adm. William 
F. Raborn, Director of Special Projects, 
William R. 
Persons, retiring Post president, presided 


The 


guest of honor was Rear 
Bureau of Naval Weapons 


following newly elected officers 


missiles and rockets resulted from a late 


start and not from any shortage of 


funds. 
Polaris and other ballistic missile de- 
velopment programs cannot now be ac- 
celerated by pouring more funds into the 
programs. The only way to get a missile 
early is to begin work on it early, Ad- 
said. He went on to em- 


miral Raborn 


Post President C. W. Drake, McDonnell Aircraft Corporation, left; Rear Adm. 
W. F. Raborn, guest of honor, center; and W. R. Persons, retiring Post president, 
right, examine missile model at annual dinner meeting of the St. Louis Post. 


and directors were announced: President, 
C. Warren Drake, McDonnell Aircraft 
Corporation; vice-president, Robert 
Universal Match Corporation ; 
Coll, St. Louis Ordnance 
Howard Goebel, St. 
Procurement District; direc- 
Casteel, Olin Mathieson 
Chemical Corporation, and Capt. Thomas 
W. Collins, Bureau of Naval Weapons. 

Admiral Raborn spoke on the develop- 


Charles, 
secretary, T. J 
District ; 

Louis Air 


treasurer, 


tors, Russell 


ment and operation of the Polaris missile 
system and showed a short film on some 
of the experimental missile firings. He 

that U. S. 
Soviet 


emphasized difficulties in 


matching accomplishments with 


phasize that the real value of the Navy’s 
Polaris is as a deterrent to all-out war. 

Designed to be launched from a sub- 
merged submarine, the missile is virtually 
immune to detection and destruction, 
thus denying the enemy the opportunity 
of a complete knockout of our retaliatory 
strength with an initial blow. 

In addition to the officers and directors 
at the speakers’ table, other distinguished 
guests were: Maj. Gen. C. D, W. Can- 
general, XI 


commanding Corps; 


William Harrison, command- 


han, 
Maj 
ing general 
Rear Adm 
dent, McDonnell Aircraft Corporation. 


Gen 
102nd Infantry Division; and 
Lloyd Harrison, vice-presi- 





General Schomburg Recounts New Army 
Developments At Chicago Post Meeting 


Nearly six hundred members and 
guests attended the annual dinner meet- 
ing of the Chicago Post on March 30th 
at the Hilton Hotel, 
Maj August Schomburg, command 
ing general, U. S. Army Ordnance Mis- 
Redstone Arsenal, Ala., 


introduced by 


Conrad Chicago. 


Gen. 


sile Command, 


the guest speaker, was 


Col. Slezak, chairman, Reserve 


Forces Policy Board, Department of De- 


J yhn 


fense 
interest- 
Army 


General Schomburg gave an 
ing and informative report on the 
Ordnance Missile Command and its ac- 
tivities, He illustrated with colored slides 


such recent test firings as the Nike Zeus 
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lemon 


The 


strated achievements in the 


missile in action. general 
held of mi 
crominiaturization and expressed his 
pleasure at being able to show some of 


the contributions which the Ordnance 
Science-Industry Team is making in the 
Army Ordnance missile program 

The Post's for the evening 


included an invocation by Lieut. Col. Mau- 


program 


rice L. Sullivan, Assistant Chaplain, Fifth 
U. S. Army, and introductory remarks 
by William G. Swartchild, Jr., Post 


nance Tank-Automotive Command, De- 


troit: Col Stangel, command 


Lyman F 
ing officer, 
Joliet, 
commanding 
gional Office, U. S 


Agency, Chicago; Col. J] 


Ordnance Ammunition Com 
Ili.; Col. C. A 

Midwestert Re 
Army Signal Supply 
B. W 


Army 


mand, Cuphaver, 


othcer, 


Corey, 
Engi- 
Capt. 


commanding officer, U. S. 
neer Procurement Office, Chicago; 
C. L. Gilbert, U.S.N., supervising in 
spector of naval matériel, Chicago; Col. 
C. F. Mitchim, district engineer, U. S 


Maj. Gen. August Schomburg, commanding general, Army Ordnance Missile 
Command, conducts experiment on guided missile during Chicago Post meeting. 


president. Others present at the speakers’ 
table were: Col. Leo A. Codd, executive 
vice-president, American Ordnance As- 
sociation, Washington; Maj. Gen. W. S. 
3iddle, deputy commanding general, Fifth 
Army Headquarters, Chicago; Maj. Gen. 
Hugh Mackintosh, director, 
Military Subsistence 
Chicago; Brig. Gen. G. C. Carlson, chief, 
Industrial Division, Office, Chief of 
Army Ordnance, Washington; Brig. Gen. 
J. H. Weber, commanding general, Ord- 


executive 


Supply Agency, 


Army Engineer District, Chicago; Lieut. 
Col. James R. Mills, Jr., commanding 
officer, Chicago Ordnance District, Chi- 
cago; Lieut. Col. J. B 
Chicago Air Procurement District. 
Edward J. O’Keefe and Marion J. 
Allen, Post vice-presidents, and the fol- 


Lambert, deputy, 


lowing Post directors also were present: 
John Browning, G. D. Dearlove, Glen 
Lloyd, Charles Z. Meyer, Frank Parker, 
Keith mu. j. 


Francis Seng. 


Parsons, Prebensen, and 





Milwaukee Post Honors S. E. Skinner, 
General Everest, At Annual Meeting 


A distinguished gathering of members 
and their May 10th 
for the annual meeting of the Milwaukee 


ladies convened on 


Post—soon to be renamed the Wisconsin- 
Upper Michigan Post. It was a 
affair held at the Wisconsin Club in Mil- 


formal 
waukee to honor Sherrod E. Skinner, ex- 
ecutive-vice president of General Motors 
director of the Associa- 
Frank F 
mander, Tactical Air Command 

Richard S. Falk, toastmaster and chair- 


and a national 


tion, and Gen Everest, Com- 


July-August 1960 


man for the meeting arrangements, intro- 
duced the Rev. Stephen Rueve, regent of 
the College of Marquette 
University, who delivered the invocation. 
Joseph A 
General Motors and vice-president of the 
Michigan Post, spoke briefly on the im- 
portance of the A.O.A. and 
behalf of their 
Post in Michigan 

Post 
thanked 


Engineering, 


Anderson, a vice-president of 


greeted the 
audience on neighboring 
President Algie A. Hendrix 


Mr. Falk and his 


enthusiastic 


committee for their wholehearted efforts 
in making the meeting such a success. H« 
then recounted the purposes of the A.O.A 
and in requesting members to promulgat 
the aims of the Association he noted that 
the membership was renowned to be “en 
thusiastic, sincere, and dedicated to its 
principles.” 

General Everest in a brief address elec 
trified the audience by praising highly the 
work of the 
armament preparedness and recommend 


Association in its support of 


ing strongly that all nonmembers present 
should flock to the A.O.A 
Mr. Skinner, the principal skeaker, dis 


banner. 


cussing “Industry’s Role in Defense” said 


this country’s first line of defense is 
manned by a tripartite industry-scientific 
military team on which the military lead 
ers call the signals and scientjsts and en- 
gineers help develop advanced weapon 
concepts and systems. 

He cited 


industry keep up with the other two team 


two new concepts that help 


members. These are, he said, reliability 
and reliability control. This program em 
compasses every step from design through 
use and maintenance of the product in 
the field. It 


quality 


starts ahead of and carries 


beyond control which continues 
to monitor the manufacturing phase as a 
part of the reliability goal of saving tim« 
and money in military procurement 
What formerly was a step-by-step proc 
ess of engineering—prototype building 
and testing, tooling, and production—Mr 
carried on as 


Likewise, it 


dustry’s military research can no longer 


Skinner said, now must be 
concurrently as possible 
be limited to engineering development and 


production engineering but must extend 
into advanced research, seeking more re 
fined weapons and weapon components 
Mr. Skinner pointed out that “there is 
a place on the military-scientific-industry 
team for all kinds of companies—small 
medium, and large.” Many of these small 
businesses have shown they “can make a 
worth-while contribution to an important 
defense project by upgrading technologi- 
cal and production know-how. 
has been cut from 


“Reaction time 


months to minutes,” he emphasized, “and 
our reaction capability must be in terms 
of total retaliation. Nothing less than this 
capability can give us the deterrent power 
that we must have in this age of missiles 
with nuclear warheads. As a nation we 
must either be prepared to defend or pre- 
pare for defeat,” he concluded 

Other guests at the 
Maj 


ing officer, Air 


table 


Eggleston, command 


speakers’ 
Glenn 
Force plant office, AC 
GMC: 


commanding 


were: 


Spark Plug Division, Comdr 
W. H. Davidson, officer 
U. S. Naval Training 


Corps, Marquette University ; Al Good 


Reserve Officers’ 
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In the receiving line at Milwaukee Post dinner are (I. to r.): J. A. Anderson, 
vice-president, Michigan Post; Algie A. Hendrix, Milwaukee Post president; 
Richard S. Falk, toastmaster and banquet chairman; Gen. Frank F. Everest, 
Commander, Tactical Air Command; and Sherrod E. Skinner, a national director 
of the Association. The latter two were guests of honor at the Post dinner. 


speed, Post secretary-treasurer; Lieut. 
Col. Leonard Dereszynski, executive of- 
ficer, 440th Troop Carrier Wing, 
U.S.A.F.R., General Mitchell Field. 
Also, Lieut. Col. James R. Mills, Jr., 
Chicago Army Ordnance District; Lieut. 
Comdr. R. Mallek, inspector of naval ma- 
terial, Milwaukee; Lieut. Col. Kenneth 
H. Ducat, chief, Milwaukee Air Procure- 
ment District, U.S.A.F.; Capt. J. M. P. 
Wright, A.O.A. Headquarters, Washing- 
ton, D. C.; Col. William J. A. Hussey, 
commanding officer, 6lst Artillery Group 
Nike sites, Milwaukee area; Roger Kyes, 


vice-president and group executive, Gen- 
eral Motors. 

Also, Lucius P. Chase, civilian aide to 
the Secretary of the Army for Wisconsin 
and chief counsel for the Kohler Com- 
pany; Capt. F. W. Bampton, U.S.N., 
commanding officer, U. S. Naval and Ma- 
rine Corps Reserve Training Center, Mil- 
waukee; Lieut. Col. Thomas F. Bailey, 
commander, 128th Fighter Group, Wis- 
consin Air National Guard, General Mitch- 
ell Field; and Col. A. R. Duvall, Milwau- 
kee subsector commander, XIV Army 
Corps. 





San Francisco Post Honors Centenary 
Of Signal Corps At Luncheon Meeting 


Research Institute, presided as the new 
Post president. He called on Col. H. H. 


The San Francisco Post's spring lunch- 
eon May 3rd saluted the 
one-hundredth anniversary of the Signal 
Corps. The featured speaker was Maj. 
Francis F. Uhrhane, commanding 
general, U. S. Army Electronic Proving 
Ground, and Fort Huachuca, Ariz., who 
Problems in 


meeting on 


Gen. 


spoke on “Progress and 
Army Communication Electronics.” 


E. Finley Carter, director of Stanford 


Heuer, Sixth U. S. Army Chaplain, to 
give the invocation. Post Vice-President 
Elmer R. Peterson then introduced the 
following and guests at the 
head table: 

Col. John M. Stark, U.S.A. (Ret.); 
Jean Witter; W. E. Waste; Col. H. H. 
Rogers, Deputy Chief of Staff, Sixth 


directors 


Attending the San Francisco Post luncheon are (I. to r.): Vice Adm. F. N. Kivette, 
Commander, Western Sea Frontier; E. Finley Carter, Post president; Maj. Gen. 
F. F. Uhrhane, commanding general, Army Electronic Proving Ground; Maj. Gen. 
F. M. McAlister, commanding general, Department of Pacific, U. S. Marine Corps; 
and Maj. Gen. J. D. Stevenson, commanding general, Western Air Defense Force. 
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U. S. Army; Jack L. Ashby, former 
Post president; Maj. Gen. J. D. Stev- 
enson, U.S.A.F., commanding general, 
Western Air Defense Force; General 
Uhrhane; Vice Adm. F. N. Kivette, 
commander, Western Sea Frontier, U. S. 
Naval Defense Forces, Eastern Pacific, 
and Pacific Reserve Fleet; W. J. May- 
tham; Maj. Gen. F. M. McAlister, 
U.S.M.C., commanding general, Marine 
Corps Department of Pacific; W. E. 
Hoard; E. Kendrick; and Col. L. H. 
Harrison, commanding officer, San Fran- 
cisco Ordnance District and Post secre- 
tary-treasurer, 

Mr. Carter lauded the work of former 
Post President Jack Ashby, president of 
Kaiser Steel Corporation, and presented 
him with the American Ordnance Asso- 
ciation scroll of appreciation “for faithful 
service to the national defense through 
dedication to scientific and industrial pre- 
paredness.” 

In his address, General Uhrhane said 
that not only is this the one-hundredth 
year of Signal Corps service but that for 
ninety-nine years—since Maj. Albert J. 
Myer and his signalmen directed the fire 
of Fort Wool, Va., against Confederate 
works at Sewell’s Point—the Signal 
Corps has been working with Ordnance 
people. 

He listed other Signal Corps contribu- 
tions as: the Nation’s first weather serv- 
ice, the Alaska Communications System, 
the first military airplane, first American 
radar, first operational electronic air-de- 
fense system for Army missile batteries, 
the first weather satellite, and the first 
communications satellite. 

In no area of scientific endeavor has 
change and progress been more notable 
than in the total field we call electronics, 
General Uhrhane said. Applied to com- 
mand and control for the modern Army, 
Signal equipment development is directed 
to these principal mission areas: strategic 
and tactical communications, combat sur- 
veillance and target acquisition, electronic 
warfare, avionics for Army aircraft, and 
the broadening field of space and satellite 
electronics and communications. 

Brightest hope for field-army commu- 
nications lies in circuit switching, he said. 
This would provide common user circuits 
instead of private circuits, with small, 
rugged, transistorized mobile automatic 
telephone exchanges handling multiple 
exchange calls in a fraction of a second. 


Columbia River And Michigan 
Posts Consider Reliability 
And Procurement At Meetings 


“Reliability” was the subject discussed 
at the spring luncheon meeting of the 
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Blasting new materials to make missile nose cones. The first ICBM 
nose cone ever to be recovered after flight was protected by a new, high-temperature 
material. Its name: Avcoite. Its construction: specially reinforced ceramic. Avcoite was 
the first of a family of new heat-shielding materials. They were developed for re- 
entering nose cones and satellites by Avco’s Research and Advanced Development 
Division. Newest addition to this materials family is Avcoat, a plastic heat-shield here 
ablating smoothly in a hydrogen-oxygen jet simulating satellite re-entry temperatures. 


Aveo 


AVCO CORPORATION, 76O THIRD AVENUE, NEW YORK 17, NEW YORK 
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Officers’ 
Oreg. 


Columbia River Pest at the 
Club, Portland Air Force 
[he guest speaker was Dr. Norman H. 
Roberts, Applied Physics Laboratory, 
University of Washington, who described 
some of the reliability problems encoun- 
tered in the Astor torpedo-tracking sys- 


Base, 


tem, a project with which he is now as- 
sociated. 


A Michigan Post panel discussion on 


legal aspects of government procurement 
was sponsored jointly with the Detroit 
chapter of the Federal Bar Association 
on Wednesday, April 20th, at the Veterans’ 
Detroit, Mich. The 
welcomed by Arthur W. 
Post president. At the 


Memorial Building, 


guests were 
Wild, Michigan 
luncheon following, the 
was J. Vincent Burke, Jr., General Coun- 
sel, Department of Defense. 


guest speaker 





General Medaris Discusses Defense 


Spending At New York Post Meeting 


Maj. Gen. John Bruce Medaris, U.S.A. 

), former commanding general of 
the U. S. Army Ordnance Missile Com- 
mand, was the guest of honor and princi- 
pal speaker at the biennial dinner meet- 
ing of the New York Post on May IIth. 

Addressing an audience of some four 
hundred members and guests at the Hotel 
Statler-Hilton, New York City, General 
Medaris took as his subject the serious 
consequences that are resulting from the 
dependence of a large segment of Ameri- 


can industry upon defense spending. 


Drawing upon his extensive experience 


in the development and production of 
missile systems, the speaker made two 
particular points: 

First, many of the country’s most com- 
petent scientists are in organizations 
whose objective is the development of 
new technologies primarily for military 
The 


these organizations are, for the most part, 


purposes intellectual products of 


not available for the betterment of in- 
dustry in general. 

Secondly, and more serious, the exist- 
ence of this large munitions-dependent in- 
dustry has necessarily introduced eco- 
nic and political factors into the making 
of decisions which should be essentially 
military. As a consequence, decision-mak- 
ing has become so complicated that it has 
been taken over by committees, with the 


inevitable elimination of clear-cut respon- 














Additionally, the economic and 
political pressures are naturally against 
reduction in the total 
money being put into the invention and 


sibility. 


any amount of 
manufacture of munitions. 

Therefore it has become necessary to 
reappraise the real needs of the country 
in terms of future weapons systems and 
to eliminate the excess of capability. 
this 


intense political courage. The alternative 


However, would require the most 
is a drift toward an acceptance of the in- 
evitability of war and finally to war it- 
self, General Medaris concluded. 

The meeting was opened with the Na- 
tional Anthem invocation by 
Howard E. first vice- 
president of the Post. Lieut. Gen. Leslie 


and an 
Isham, outgoing 


R. Groves, Post president, was presiding 
officer. 

Preceding General Medaris’ speech, the 
following new officers of the New York 
Post were installed: Honorary president, 
General Groves; president, Lieut. Gen. 
Blackshear M. U.S.A. (Ret.), 
president, Nassau Community College ; Jst 
vice-president, Col. Chester Mueller, gen- 
eral counsel, Stoeger Arms Corporation ; 
2nd vice-president, William L. O’ Donovan, 
Celanese Corporation of 
vice-president, 


Bryan, 


vice-president, 
America; 3rd 
Luckenbach, Luckenbach Steamship Com- 
pany ; 4th vice-president, Henry T. Luria, 


Edgar F. 


president, Luria Engineering Company; 


Maj. Gen. John B. Medaris, center, addresses New York Post. Looking on are, left 
to right: Henry T. Luria, a Post vice-president and national A.O.A. director; 
Lieut. Gen. Blackshear M. Bryan, new Post president; Lieut. Gen. Leslie R. 
Groves, past president of the Post; and Howard E. Isham, former Post vice-presi- 
dent. General Medaris formerly commanded the Army Ordnance Missile Command. 
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secretary-treasurer, Col. Hans G. Jepson, 
commanding officer, New York Army 
Ordnance District. 

Others at the head table were: Col. 
Lloyd W. Stearns, director, New York 
Post; Col. Franklin K. Paul, chief, In- 
dustrial College of the Armed Forces 
Blue Team; John J. O'Neil, president, 
Empire Post; and Capt. J. M. P. Wright, 
A.O.A. staff director for Post operations, 


Lieut. Gen. M. E. Bradley 
Addresses Special Luncheon 
Meeting Of Washington Post 


The April luncheon meeting of the 
Washington Post 
annual special affairs that are held jointly 
by the Post and National Headquarters 


with all the traditional A.O.A. embellish- 


was one of the semi- 


ments. Guest speaker for the occasion 
was Lieut. Gen. Mark E. Bradley, Jr., 
Deputy Chief of Staff, Matériel, Head 
U.S.A.F., was 
by 300 members and guests in the grand 
ballroom of the Willard Hotel, Washing- 
ton, D. C. 


The presiding officer, Stewart L. Ma- 


quarters, who welcomed 


gee, Post president, introduced the guests 
at the speakers’ table and called on Capt. 
J. M. P. Wright, A.O.A. staff director 
for Post operations, to make a surpris« 
presentation of a certificate of apprecia 
tion from the A.O.A. national 
Directors to Ernest A. Tupper, immedi- 


Joard of 


ate past president of the Post. 

Col. Leo A. Codd, national executive 
vice-president, in introducing the guest 
of honor reminded the audience that the 
A.O.A 


of the need to bring the facts of the na- 


was at this time especially aware 
tional-defense status before all its mem- 
bers and to as many other citizens as pos- 
sible. 
General Bradley, by means of amusing 
and interesting personal experiences, il- 
luminated the techniques by which lead 
time in the production of weapons can be 
reduced. He used as an example the 
great speed with which the P-51 fighters 
B-29 were put into 
production during World War II. A later 
successful pro 


and the bombers 


but equally interesting 
duction feat, as he explained, was the 
Hound Dog air-to-surface missile. 

In summary he noted that management 
nowadays was more scientific but that as 
in the past the following were the major 


factors in obtaining minimum prodyction 


lead time: 

1. Urgency.—Recognized national ur- 
gency is the most important feature, If 
you don’t have it—let’s face it—you can- 
not expect a stable program, and you are 
almost sure to be late. 

2. Status of development of compon- 
ents.—The more nearly the advanced re- 
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WE'LL BUILD IT! 
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20-PAGE 
BROCHURE... 
Shows equipment, 
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and the versatility 
of our production ; 
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search aspects have been climinated the 
surer one can be of success. For instance, 
the nose cone of the first ballistic missile 
was certainly an unknown. Fortunately, 
the scientists’ theories worked or the 
program would have been impractical or 
severely delayed. 

3. Stability of program and configu- 
ration.—lf indiscriminate 
changes of either, headed for 


you permit 
you are 
trouble. 

4. Assignment of the best possible tal- 
ent to the job by both Air Force and 
contractor.—Of course, this results auto- 
matically from the urgency. 

Other guests at the head table were: 
trig. Gen, J. W. Cave, Assistant Chief 
of Army Ordnance for Program Coordi- 
srig. Gen. H. W. Powell, Direc- 
tor, Procurement and Production Office, 
Deputy Chief of Staff, Matériel, U.S.A.F.; 
Rear Adm. J. E. Dodson, Assistant Chief 


nation ; 


for Production and Quality Control, Bu- 
reau of Naval Weapons; Maj. Gen. H. F. 
Bigelow, Deputy Chief of Army Ord- 
nance; Rear Adm. R. L. Swart, Vice 
Chief, Bureau of Naval Material. 

Also, Lieut. Gen. J. H. Hinrichs, Chief 
of Army Ordnance; Vice Adm. R. E. 
Wilson, Deputy Chief of Naval Opera- 
tions, Logistics; Rear Adm. P. D. Stroop, 
Chief, Bureau of Naval Weapons; Maj. 
Gen. L. I. Davis, Assistant Deputy Chief 
of Staff, Development, U.S.A.F.; Maj. 
Gen. F. A. Hansen, Director of Supply 
Operations, Office, Army Chief of Staff. 

Also, Rear Adm. C. T. Booth, Assist- 
ant Chief for Program Management, Bu- 
reau of Naval Weapons; Capt. E. A. 
Ruckner, U.S.N., Assistant Chief for Re- 
search, Development, Test and Evalua- 
tion, Bureau of Naval Weapons; and the 
Post’s vice-presidents Millard C. Rich- 
mond and William E. Haines. 





C. Jared Ingersoll Receives Crozier 


Medal At Meeting In Philadelphia 


The industrial and financial leaders of 
Philadelphia assembled under the A.O.A. 
banner on Thursday, May 19th, to honor 
C. Jared Ingersoll, for many years a na- 
tional director of the A.O.A. and a di- 
rector of the Philadelphia Post. The mem- 
filled the grand 
Hotel for a 
witness the 


their guests 
Sheraton 


bers and 
ballroom of the 
formal meeting called to 
presentation of the Association’s Crozier 
Gold Metal to Mr. Ingersoll and to wel- 
come Lieut. Gen, John H. Hinrichs, Chief 
of Army Ordnance, the guest speaker 
The meeting was opened with the Na- 
tional Anthem and the invocation by the 
Rev. James R. MacColl, Rector, St. 
Thomas’ Church, Fort Washington, Pa. 
After Post President Weber deVore in- 
troduced the head-table guests, Albert W. 
Gilmer, a director and former president 


of the Post, took over the chair and pre- 


sented a handsome silver tray to Mr. de- 
Vore for his able leadership of the Post 
during the past two years. The tray car- 
ried the facsimile signatures of all the 
Post's officers and directors. 

Mr. Ingersoll was presented with the 
Crozier Medal in a ceremony in which 
Mr. deVore delivered an eloquent tribute, 
Mr. that ac- 
companied the award, and Lieut. Gen. 
Levin H. Campbell, Jr., bestowed the 
medal. The citation read in part: 

“An outstanding leader in the rail trans- 
portation industry of the United States, 


Gilmer read the citation 


Mr. Ingersoll volunteered his services to 
the Army in the Second World War with 
the alacrity and fervor with which he 
served in the Navy in the First. As chief 
of the Philadelphia Army Ordnance Dis- 
trict during the war years, he led the in- 
dustrial forces of the Philadelphia area 


C. Jared Ingersoll, second from left, receives Crozier Medal from Lieut. Gen. 
Levin H. Campbell, Jr., as Philadelphia Post President Weber deVore, left, and 
Lieut. Gen. John H. Hinrichs, Chief of Army Ordnance, right, look on approvingly. 
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in the mobilization of their great power 
for the production of armament of su- 
perior quality, adequate quantity, and 
economical cost, The heroic armed forces 
of the United States and our Allies, 
through his dedication and that of his 
industrial colleagues, enabled to 
achieve victory.” 

In responding, Mr. Ingersoll said that 
his four years as chief of the Philadelphia 
Ordnance District during World War II 
had been perfect and praised the A.O.A. 
for the outstanding job it has done and 
continues doing. 

General Hinrichs reminisced briefly on 
his tour in Philadelphia at Frankford 
Arsenal and presented a philosophy of 


were 


this Nation’s present and continuing needs 
to ensure survival. He described the 
four basic needs to be mental power, tech- 
nical power, industrial power, and char- 
acter, and he described how they are pro- 
vided in the Army Ordnance Corps. 
Mental power is enhanced by rigorous 
technical education of the and 
men in Ordnance. Technical power is re- 


officers 


quired by the need for intelligent weapon 
development to ensure the best arms for 
our fighting forces. Industrial power re- 
quires the skill and understanding on the 
part of industry and the ability of the 
armed forces to “talk about what they 
want” and to have some knowledge as to 
how industry can do it. 

In this framework the general noted 
that although most of the Army’s dollars 
for weapons went to industry it was es- 
sential to keep our arsenals and their de- 
voted, intelligent, and purposeful group 
of people. 

The need for character not only im- 
plied sincerity and strength of purpose in 
accomplishing essential tasks but alert- 
ness to today’s rapidly changing techni- 
cal complexities in order to make maxi- 
mum use of them. 

Other guests at the head table were: 
Lieut. Col. W. F. Rathgeber, Post secre- 
tary-treasurer ; George Burnham, IV, Post 
president-elect ; Maj. Gen. W. K. Ghorm- 
ley, commanding general, Special Weap- 
ons Communication Command; Rear 
Adm. H. P. Weatherwax, Assistant Chief, 
Bureau of Naval Weapons; Col. A. R. 
Cyr, commanding officer, Frankford Ar- 
senal; Col. Henry N. Marsh, national 
vice-president and Post director ; William 
J. Meinel, Post director; C. L. Eksergian, 
regional vice-president of A.O.A.; Richard 
M. Fielding, Post program chairman; 
Capt. J. M. P. Wright, A.O.A. Head- 
quarters; Ernest J. Langham, Post di- 
rector; I. Melville Stein, Post vice- 
president-elect; Walter C. Pew, Post 
vice-president; Vincent de P. Goubeau, 
Post director; Frank E. Shumann, Post 
director; Lieut. Col. Thurman F. Ram- 
sey, former commanding officer, Phila- 
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Shown below is a composite view of Librascope’s facilities where 

[| ut ASCO ala a variety of computer systems are currently in different stages 

. of design and production. Some are strategically involved with 
national defense...others deal with business and industrial process 

° control. Each is uniquely designed to answer a particular need. The 
success of these systems illustrates the value of Librascope’s 

FAC LITI F 5 engineering philosophy: A decentralized organization of spe- 
cialized project teams responsible for assignments from concept to 


delivery...and backed up by excellent research, service, and 
ities. For your computer requirements, call on the company 
of diversification in computer technology is unsurpassed. 
Division, General Precision, Inc., 808 Western Avenue, 
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delphia Ordnance District; W. Lawrence 
LePage, president, Franklin Institute; 
Walter N. Howley, Post vice-president- 


elect; R. Stockton Taylor, Post director ; 
H. B. Bartlett, Post director; and Col. 
Henry C. Thayer, A.O.A, Headquarters. 





Dr. McLean Receives Blandy Medal At 
Special Meeting Of China Lake Post 


Dr. William B. McLean, technical di- 
rector of the Naval Ordnance Test Sta- 


tion, was honored with the A.O.A. Ad- 


miral Blandy Gold Medal at a special 


Maj. Gen. E. P. Mechling, left, reads citation accompanying the Blandy Medal as 
Dr. William B. McLean, technical director, Naval Ordnance Test Station, the re- 
cipient, looks on. H. G. Wilson, China Lake Post president, holds the medal which 
was presented by Rear Adm. P. D. Stroop, Chief, Bureau of Naval Weapons, right. 





YOUR 


MARKEM FIELD ENGINEER 


KNOWS THE RIGHT ANSWER TO YOUR 
MARKING PROBLEM 


There’s a fast, safe, low-cost way to 
put clear, durable marks on your 
ordnance item or package—and your 
Markem field engineer can give you 
full facts. He knows which Markem 
machine, printing element and spe- 
cialty ink or marking compound will 
do the most efficient marking job for 
you — depending on the size and shape 
to be marked, rate needed, conditions 
the marking must withstand. Dozens 
of standard direct, offset and screen 


new Unitized 


process machines... 
Printing Heads to combine with other 


equipment ... special purpose ma- 
chines . . . explosion-proof equipment 
. « « quick-change type for short runs 
. . . thousands of specialty inks and 
marking compounds including MIL 
spec types — are readily available for 
your needs. Get experienced help — 
call your local Markem man. Markem 
Machine Co., Keene 9, N. H. 


everything industry needs ... for profitable marking ... since 1911 MARKEE 
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meeting of the China Lake Post on May 
24th at the Officers’ Club, China Lake, 
Calif. Also in attendance were over ninety 
members of the Fuze Section of the 
3omb, Warhead and Artillery Ammuni- 
tion Division of the A.O.A. 

Rear Adm. P. D. Stroop, Chief of the 
Bureau of Naval Weapons, and Maj. 
Gen. E, P. Mechling, U.S.A.F. (Ret.), 
representing the A.O.A., Washington, 
D. C., made the presentation to Dr. Mc- 
Lean for his contribution to naval weap- 
onry and national defense. The award 
was initiated in 1951. Among its receipi- 
ents are Adm. Arthur W. Radford, Chair- 
man, Joint Chiefs of Staff (1953); and 
Adm. Arleigh Burke, Chief of Naval Op- 
erations (1956). 

General Mechling read the citation ac- 
companying the award which states in 
part: “Distinguished physicist and leader 
in naval weapons development, Dr. Mc- 
Lean has devoted his career to the serv- 
ice of the United States Government. As 
technical director of the Naval Ordnance 
Test Station he has insured the timely 
progress of many naval weapons by vir- 
tue of his great understanding of scientific 
personnel and programs. His able leader- 
ship and insistence on a minimum of com- 
plexity is represented typically in the 
Navy’s rugged and easy-to-produce Side- 
winder air-to-air missile.” 

Admiral Stroop, in introducing Dr. 
McLean, called upon his own experiences 
and recollections as commanding officer 
of NOTS in the early 1950’s and spoke 
from firsthand knowledge about many of 
the guest of honor’s achievements. 

In his address, Dr. McLean proposed a 
highly original and thoughtful new ap- 
proach to the matter of weapon design 
He noted that all weapons are overly 
complex and expensive because specifica- 
tions are prescribed and engineers then 
try to convert them to a usable piece of 
equipment. He urged that a weapon proj- 
ject be by a “design artist” 
working from knowledge of a broad need 
and using the appropriate scientific and 


directed 


technical tools. 

He said further: “I expect that our 
military equipment will continue to be a 
conglomeration of expensive gingerbread 
until such time as we learn to recognize 
and appreciate creative design ability and 
learn to give the people with recognized 
capability the tools and freedom to carry 
their ideas through to completion. After 
a design has been demonstrated, we can 
use committees of critics effectively.” (Dr 
McLean’s complete remarks are published 
on page 53 of this issue.) 

In addition to the members of the Fuze 
Committee, a representative group of over 
twenty-five members of the Los Angeles 
Post participated in the occasion. 
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Changes Locale At Meeting 


A unique meeting of the Missiles and Astronautics Division 
was held at El Paso, Tex., on April 14th and 15th, with brief- 
ings at White Sands Missile Range and at Fort Bliss. Meetings 
of the steering committee of the Guidance and Control Section 
and of the Division’s Executive Board also were held. Another 
highlight of this occasion was a dinner held jointly with the 
A.O.A. Rio Grande Post at which Maj. Gen. August Schomburg, 
commanding general, Army Ordnance Missile Command, was 
guest speaker. Maj. Gen. Sam C. Russell, commanding general, 
U. S. Army Defense Center, was host to the group at Fort 
Bliss. 

Various talks dealing with problems of the space age were 
presented at the morning and afternoon sessions at Hinman 
Hall, Fort Bliss. Speakers included Rear Adm. J. P. Monroe, 
commander, Pacific Missile Range; Francis B. Smith, chief of 
tracking programs, Office, Assistant Director for Space Flight 
Operation, National Aeronautics and Space Administration; 
Alvin G. Waggoner, special assistant for guided missiles and 
space operations, Office, Director of Defense Research and En- 
gineering; E. A. Brittenham, Jr., Goodyear Aircraft Corpora- 
tion; V. J. Vehko, Missile Division, Chrysler Corporation, De- 
troit, Mich.; S. C. Donnelly, Western Electric Company, Burl- 
ington, N. C.; Charles W. Guy, Rocketdyne Division, North 
American Aviation, Inc., Canoga Park, Calif. 

Other speakers were Charles B. Weeks, Hesse-Eastern Divi- 
sion, Flightex Fabrics, Inc., Cambridge, Mass.; C. A. Brady, 
Missile Division, Chrysler Corporation; E. P. Wheaton, Douglas 
Aircraft Company, Santa Monica, Calif.; W. E. Woolwine, 
Norair Division, Northrop Corporation, Hawthorne, Calif.; 
and F. W. Thompson, Guided Missile Division, Firestone Tire 
& Rubber Company, Los Angeles, Calif. 

On the evening prior to the official opening of the sessions, 
members of the Executive Board met at the Hilton Hotel, 
Dallas, Tex., under the chairmanship of Division Chairman 
C. L. Eksergian, Kelsey-Hayes Company, Philadelphia, Pa., and 
discussed problems passed on to the A.O.A. by the Army for 
solution. 

These problems included: study of the vibration testing of 
electronic equipment and defining of the circumstances under 
which such testing should and should not be employed; tech- 
niques for reduction of noise levels produced by auxiliary equip- 
ment, such as generators, in order to improve voice communica- 
tions, reduce operator strain and fatigue, and reduce audible 
detection. 

Another problem was the development of transilluminate dis- 
play elements which can be used on external control panels for 
viewing in direct sunlight. Rugged construction and environ 
mental protection also are requirements to assure the proper 
operation of the equipment under field use. 

It is in the solution of such problems as these that the Techni- 
cal Divisions and Sections of the American Ordnance Associa- 
tion have proved their practical value to the Army, Navy, and 
Air Force. 

To solve these problems, it was proposed that a representa- 
tive of the requesting agency be asked to join with members of 
the Section and discuss basic details. It also was suggested that 
Section members study various findings of industry and other 
technological societies in order to arrive at correct answers to 
the problems under study. 

The Division chairman announced that Capt. U. S. Brady, 
U.S.N. (Ret.), Bendix Aviation Corporation, Washington, 
D. C., will succeed Rear Adm. M. F. Schoeffel, General Pre- 
cision, Inc., also of Washington, as secretary of the Guidance 
and Control Section. 

(Continued on p. 87) 
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Certain vessels are supposed to crack 
under internal pressure. If you'd like 

to know more about them, ask a 
poultry man. But, if you're more 
interested in vessels that won't crack 
under pressure, ask National Tube. We 
make high pressure seamless vessels 
with up to 3-inch thick walls to 

contain pressures as high as 10,000 psi 
at temperatures ranging from minus 
320 F.to1,000 F.USS National Seamless 
Steel Cylinders are perfect for 
handling, transporting or storing gases 
or liquids. They're pierced from solid, 
white-hot billets of high-quality steel— 
carbon, alloy or stainless. Write for 
Bulletin 25. National Tube Division, 
United States Steel, 525 William Penn 
Place, Pittsburgh 30, Pennsylvania. 


USS and National are registered trademarks 
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Effective deployment of tactical missiles and their supporting troops and 
equipment calls, today, for full off-road mobility. In this concept, FMC 
offers long and versatile experience, having since 1941 designed and built 
more types of military-standardized tracked vehicles than any other com- 
pany in America. 

In recent years FMC has pioneered many developments in missile 
launchers, and in light-weight aluminum-armored vehicles that can be air- 
borne and parachute-dropped, ready for extended cross country operations. 
We provide full mobility for missile transporters and launchers, GSE, radar 
and communications equipment, field hospitals, troop transport and other 
equipment. The use of standard military components in vehicles cuts R&D 
costs and eases logistics problems in the field. 

When the question is mobility, FMC has the answer —from original concept 
through production delivery. 
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Ford will land 
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A 300-pound Lunar Capsule containing scientific instruments 

will soon make a “rough” landing on the Moon. It will be carried 

by a larger spacecraft to a location about 25-miles from the 

Moon’s surface, then released. A retro-rocket will cushion its impact. The 
Lunar Capsule will transmit vital scientific data back to Earth for a 
month or more. This unique space vehicle will be the product 

of Ford Motor Company’s Aeronutronic Division. 


THIS LUNAR CAPSULE, 
now under development 
for NASA’s Jet Propulsion 
Laboratory, is one of 
many space-oriented programs 
now under way at 
Aeronutronic Division 
of Ford Motor Company. 
These programs—and many others 
related to advanced weapon systems and 
computer systems—are being carried out at 
Aeronutronic’s multi-million dollar 


Engineering and Research Center, 

in Newport Beach, California. 

They emphasize Ford’s rapidly growing role 
in meeting the needs of science and 

defense in the Space Age. 


A booklet describing Aeronutronic’s 
accomplishments and capabilities is available 
to you on request. 


AERONUTRONIC 
AERONUTRONIC Division Sard, or Company, DEFENSE PRODUCTS GROUP 


Ford Road, Newport Beach, California 
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H. G. Wilson Is Guest Of 
Honor At Meeting Of The 
Cumberland Valley Post 


The Army and Navy weaponeers, in- 
dustrialists, and engineers who constitute 
the membership of the Cumberland Valley 
Post assembled for their spring dinner 
meeting at the Officers’ Club, Naval 
Supply Center, Mechanicsburg, Pa., on 
Thursday, April 28th. 

Almost one hundred members gathered 
to welcome the guest of honor, Haskell 
G. Wilson, associate director at the Naval 
Ordnance Test Station, China Lake, 
Calif., and president of the newly formed 
China Lake Post. The presiding officer, 
Post President William H. Strauss, 
called on Lieut. Comdr. Harold P. Gran- 
ger for the invocation and then introduced 
the commander of the Naval Supply Cen- 
ter, Rear Adm, J. B. Ricketts 

Capt. J. M. P. Wright, from A.O.A. 
National Headquarters, reported on the 
events planned for the annual meeting 
and thanked Admiral Ricketts for his in 
terest and support of the American Ord- 
nance Association. 

srig. Gen. R. W. Daniels, a director of 
the Post and a great favorite with the 
members of the A.O.A. throughout the 
Nation, was given a rousing welcome. 
Mr. Strauss also introduced Lieut. Col 
Harvey S. Holt, executive officer, Letter- 
kenny Ordnance Depot. 

Capt. Richard L. Myers, U.S.N., a 
vice-president of the Post and command- 
ing officer of the Ordnance Supply Office 
at Mechanicsburg, introduced Mr. Wil 
son, with whom he had once served at the 
Naval Ordnance Test Station. Mr. Wil 
son has devoted more than seventeen 
years to Government service in a scien- 
tific and management capacity and during 
the past ten years at China Lake has at- 
tained his present position as associate 
director. 

Mr. Wilson gave a brief résumé of the 
mission of the Naval Ordnance Test Sta- 
tion and then showed an excellent sound 
and color film that described all the re- 
search, development, evaluation, and test- 
ing activities that are conducted at the 
Station. It was explaine' how these op 
erations are carried through prototype 
production to ensure that the weapon is 
not only ready for fleet use but can be 
mass produced before it is finally released 
to a contractor 

In addition to the film the speaker dis 
played slides showing some of the de 
tailed laboratory results in electronic 
microscopy and other refined instrumen- 
tation. He predicted that in the coming 
years, as the Nation felt completely se- 
cure in its general war-deterrent capabili 

(Continued on p. 90) 
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Special purpose military vehicles 
perform more efficiently... give longer, 
dependable service... with 


ROCKWELL-STANDARD 


Ever since World War I, Rockwell-Standard has spe- 
cialized in the design and production of axles and 
drive units that assure superior performance for spe- 
cial purpose military vehicles. To manufacturers in 
this highly specialized field, we offer a complete de- 
sign, testing and production service . . . facilities 
that have made Rockwell-Standard the largest single 
supplier of standard military drive axles, trailer 
axles, and transfer cases. 

The component you think is “speoial”—and 


Aiabher Thode of... 


expensive to build—could well be a standard item in 
Rockwell-Standard’s full line of driving assemblies 
and planetary axles, torque converters and power 
shift transmissions. 

Or, if your needs call for a “custom” job, you can 
be sure our engineers can design it to exact specifi- 
cations—and at minimum cost. For complete infor- 
mation about Rockwell-Standard’s capabilities for 
special military axles and drive units, write or call 
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Out of today’s space research 
come unexpected by-products 


on mals Wi eyeye! ? — perhaps even space travel for 


the average citizen... 


When only explorers dared cross 
darkest Africa, few foresaw it as 
a future vacationland. Outer 
Space now stands in a similar 
position. 

What will Lunar vacations 
cost? When rocket development 
is written off and we have nu- 
clear power, a traveler may go 
for about the present price of a 
tiger hunt or African safari! 


At Douglas Aircraft, builder 
of the big DC-8 jets, practical 
steps to bring this about began 
14 years ago when Douglas engi- 
neers designed and engineered a 
feasible space platform. Today, 
with more than 20,000 rockets 
under its belt—including the 
Nike series and Thor, reliable 
Space Age workhorse— Douglas 
is deep in a series of space age 
studies: the moon as a military 
base ... compact space huts... 
how will man react to the space 
environment ... what useable 
natural resources to expect ... 
and, always, more efficient rock- 
ets for military, scientific, and 
peaceful needs. 


The Douglas concept of a complete 
support system has resulted in space 
research ranging from nuclear rockets 
to nutrition for space travelers 
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The Falstrom Company, recognized as one of America’s leading 
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Mild Steel * Stainless Steel * Vinyl-clad Steel * Aluminum 
Magnesium * Titanium * Special and Exotic Alloys 
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for a Field Sales Engineer. 
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ties, more emphasis would be put on what 
is called conventional ordnance. He fur- 
ther expressed the hope that our scien- 
tific and technical developments would 
give this country such strength that lim 
ited war would become as unlikely as we 
now view an all-out nuclear war. 


Tri-Cities Chapter Of The 
Empire Post Holds Spring 
Meeting At Binghamton, N. Y. 


The Tri-Cities Chapter of the Empire 
Post held its spring dinner meeting on 
April 22nd at the Binghamton Country 
Club, Binghamton, N. Y. Guest speaker 
for the evening was Dr. James L 
Mooney, Deputy Antarctic Projects Of- 
ficer for the Navy, who was introduced 
by E. A. Barber, Chapter chairman. 

Dr. Mooney made an excellent presen 
tation on the background of the Antarc- 
tic expeditions and the contributions and 
influence of Admiral Byrd. He discussed 
the living conditions, logistics problems, 
and some of the scientific work now being 
performed. He emphasized the potential 
importance of the region to world eco 
nomics. In addition, he showed a film of 
the establishment of bases for the IGY 
under the command of Rear Adm. George 
J. Dufek. 

During the day and prior to the meet 
ing Dr. Mooney visited plants in the 
Triple Cities area and spoke on other 
aspects of work in the Antarctic. 


Underwater Ordnance Group 
Studies Matériel Problems 
During Key West Meeting 


The spring meeting of the Underwater 
Ordnance Division was held at the U. S 
Naval Base, Key West, Fla., on April 
20th and 21st. Section meetings included 
those of the Underwater Missile Section, 
Fire Control Section, and Mine Section 

Some of the problems discussed were 
in the general areas of mine-case mate- 
rials, batteries, timing devices, and cold- 
flow diaphragms. Specific problems in 
cluded design, procurement, maintenance, 
calibration, and operation. It was noted 
that the Bureau of Naval Weapons has 
received numerous complaints concern- 
ing the late delivery of technical manuals 
for equipment and weapons to ships, and 
a discussion was held as to what steps 
might be taken to shorten the lead time 
for such manuals. 

The subject of reorganization was 
brought up at the Fire Control Section 
meeting, and it was proposed that the 

(Continued on p. 92) 
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CATERPILLAR 
ANNOUNCES 


with Power Shift Transmission and Live Action Hydraulics 


There is a way to beat higher costs—and that’s with 
increased production. For tractor-loader jobs, here’s 
your answer in the new Cat Series H 977 and 955 
Traxcavators. Designed to set a pace far faster than 
the models they replace (and other makes of com- 
parable size), they’re milestones in tractor-loader 
progress. With power shift transmission and Live 
Action Hydraulics, they’re the loaders that never 
stop. Listed here are some of the features that make 
these new Traxcavators the fastest working tractor- 
loaders ever built. That’s saying a lot—but the new 
977H and 955H are ready to prove it! 

Caterpillar Tractor Co., Defense Products Dept., Peoria, 
Illinois, U.S.A. 


CATERPILLAR 


Caterpillar, Cat and Traxcavator are Registered Trademarks of Caterpiliar Tractor Co. 


NEW FEATURES SPEED LOADING, LIFTING, 
HAULING, DUMPING ... THE FULL CYCLE 


NEW POWER SHIFT 
TRANSMISSION. One lever — 
that’s right, one lever gives split- 
second changes in speed or di- 
rection to slash cycle times and 
increase operator efficiency. 


NEW LIVE ACTION 
HYDRAULICS. Provide faster lift- 
ing speed and greater lifting 
capacity without robbing power 
from the tracks. 


MORE HP WITH NEW CAT TURBOCHARGED ENGINE. 
Up 50% on the 977H—up 43% on the 955H. 


NEW INCREASED BUCKET CAPACITY. An 11% increase on 
the 977H —a 16.6% increase on the 955H. 


NEW HEAVY-DUTY UNDERCARRIAGE. Larger, stronger track 
components also increase stability ... lifetime lubricated 
rollers with exclusive floating ring seals need no servicing. 


MORE HIGH-PRODUCTION FEATURES. New gasoline start- 

ing engine ... new dry-type air cleaner that cuts maintenance 

time as much as 75%. Plus such retained features as 40° 

bucket tilt back...automatic bucket positioners and kick 
it... hydraulic track adjusters. 


QUICK-CHANGE ATTACHMENTS. Multiply the usefulness of 
these machines. Attachments available include the Side 
Dump Bucket, Rock Bucket, Quarry Bucket, Bulldozer, Ripper 
and Log and Lumber Forks. 
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Section be reorganized into four subsec- 
tions—detection and classification, acqui- 
sition and fire control, system integration, 
and administrative problems. The adop- 
tion of a new organization woyld be to 
bring about close cooperation between the 
subsections and the of Naval 
in determination of problems 


Bureau 
Weapons 
for assignment and to group individuals 
into subsections that seek and disseminate 
information in their specific areas of in- 
terest, 

In addition, it was felt that grouping 
of individuals into subsections to con- 
sider problems in their areas of techno- 
logical interest for later assignment to 
qualified ad hoc panels might also be an 
improvement. 

At the opening meeting of the Division, 
Dr. G. R. Tatum, Vitro 
Silver Spring, Md., and Rear Adm. Lloyd 
M. Mustin, commander of the Naval Base, 


followed by 


Laboratories, 


welcoming remarks, 
addresses by Comdr. Robert H. Cook, 
commanding officer of the Naval Ord- 
nance Unit, Key West, and Capt. William 
C. Abhau, Bureau of Naval Weapons, 
Washington, D. C. 

At the Executive Board meeting on 
April 20th, a discussion was held as to 
what type of problems A.O.A. Divisions 
attempt to solve. 


made 


and Sections should 


Also considered were broad problems in 
value engineering, quality control, reli- 
ability, testing, and human engineering, 
and the state of the art of design, mate- 
rial, and production techniques. 

It was decided to hold two Division 
meetings a year—one in spring and one 
in fall, with Section meetings to be held 
as required. 

An unusual feature of this 2-day meet- 
ing was a trip to sea on the U.S.S. Nor- 
Asroc antisubmarine 


FOLK to witness 


weapon firings. 


Bomb And Warhead Assembly 
Section Hears General Davis 
At U.S. Naval Weapons Lab 


The 5,000-acre site of the U. S. Naval 
Weapons Laboratory, Dahlgren, Va., was 
the meeting place for the Bomb and War- 
head Assembly Section on April 28th and 
29th. Here, in the of Old Vir- 
ginia, A.O.A. members heard remarks by 
Brig. Merle H. U.S.A. 
(Ret.), Chamberlain Corporation, Water- 


setting 
Davis, 


Gen. 


loo, Iowa, Section chairman, followed by 


a welcoming address by Capt. Thomas H. 
Morton, U.S.N., commander, Naval Weap- 
ons Laboratory, Dahlgren. 

Henry N. Marsh, vice-president for 
technical operations, A.O.A., also ad- 
dressed the group, followed by remarks 
by Maj. Gen. Edward P. Mechling, 
U.S.A.F. (Ret.), A.O.A. staff 


for technical operations. 


director 


The morning session included presenta- 
tions by R. F. Wenzel, Convair Corpora- 
Pomona, Calif. ; Robinson 
and Richard Crater, Picatinny Arsenal, 
Dover, N. J.: John L. Kratzer, Army 
Chemical Center, Md.; Hiram E. Moore, 
Naval Ordnance Test Station, China 
Lake, Calif.; and Donald Falconer, Fort 
Detrick, Md. Other 
those by Everett E. Champlin, also of 
Fort Detrick; and Neil McClymont, of 
Picatinny Arsenal. 
were treated to a 


tion, James 


addresses included 


Members look at 
the Terrier missile alongside a 14-inch 
railway gun at the Dahlgren laboratory. 
The contrast vividly emphasized the 
changes brought about in the past forty 
years of naval firepower, and it was 
pointed out that, when the Naval Weap- 
ons Laboratory was established at Dahl- 
gren in 1918, the 14-inch gun 


was the most powerful weapon in use by 


October 


the Allies on land or sea. 
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A.O.A. Ball Bearing Section 
Studies Various Problems 


At Meeting In New York 


Various problems were discussed at the 
March meeting of the A.O.A. Instrument 
Ball Bearing Section held at 
the Advertising Club, New York City, 
attended by more than fifty A.O.A. mem- 


Precision 


bers. These discussions included the fol- 
lowing topics: “International Standards 
Organization Activities,” “Status of Mili- 
tary Standard 206A Torque and Torque 
Testing,” “Progress on Military Specifi- 
cation for Instrument Bearings,” “Reli- 
ability,” “Bearing Vibration,” “Materials 
for Nonmetallic Ball Bearing Cages,” 
“Military Specification MIL D-70327,” 
and ‘‘Instrument Bearing Packag- 
ing.” 

J. P. Gillilan, New Departure Division, 
GMC, Bristol, Conn., Section chairman, 
introduced the following guests: Dr. Wil- 
liam L. Barrow, Sperry Gyroscope Com- 
pany, Great Neck, N. Y., chairman, Fire 
Control Instrument Division; Warren H. 
Young, Bulova Watch Company, New 
York, N. Y.; and Maj. Gen. E, P. Mech- 
ling, A.O.A. staff director for technical 
operations, Washington, D. C. 

T. E. Rounds, 


Danbury, Conn., presented a brief report on 


Barden Corporation, 


the international standardization of instru- 
ment bearings, describing two meetings 
he attended in Naples and Berlin in 1958 
and 1959 as chairman of Working Group 
6 of ISO/TC4, composed of 
from six countries. 

The 
meetings was the acceptance by the TC4 


delegates 


most important result of these 
committee on ball and roller bearings of 
four 
flanged and unflanged, as developed in 
the U.S.A. and ASA. 
While metric bearings also will be in- 
cluded, he said these are of the unflanged 


series of inch-dimension bearings, 


standardized by 


type. 

In regard to the 
Standard 206A Torque and Torque Test- 
G. Weir, U. S. Naval Avionics 
stated that this 


status of Military 


ing, J. 
Plant, Indianapolis, Ind., 
document has been printed and is avail- 
able but has not yet been “mandated” due 
to delay in completion of the military 
specification on instrument ball bearings, 
which explains why invitations to bid on 
requirements have not as yet 
MIL-STD-206A except in 
rare instances, 

The chairman recommended that pro- 


military 
referred to 


ducers of bearings urge and encourage 
the use of this standard but to be alert 
that are either 


for specification limits 


unrealistically low or are not specific in 


terms of the type of tester originally em- 
ployed to set the torque limits for specific 
applications. 

\ discussion was then held as to cor- 
relation between certain testers and the 
MIL-STD-206A referee testers. It 
learned that at least three bearing pro- 


was 


ducers are now able to supply bearings 
tested to any reasonable limits expressed 
in terms of the 206A tester, as correla- 
tion has been achieved between their own 
test devices and the MIL-STD-206A de- 
vice. 

W. E. Crowl, Wright-Patterson Air 
Force Base, Ohio, reported on the mili- 
tary specification for instrument bearings, 
that the final draft was being 
service-coordinated, This draft contains 
certain minor revisions made as a result 
of discussions held during 1959 with the 


stating 


A.O.A. Subcommittee on Technical Stand- 


ardization and other comments received 
from interested parties. 

A motion 
chairman of the Subcommittee on Tech- 


Section to 


was made to instruct the 


nical Standardization of this 
write the proper authority in the De- 
partment of Defense to expedite all pos- 
sible final coordination of the specifica- 
tion by the armed services and issuance 
by the DOD, 
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Erupting from the ocean that blankets most of the earth, the Navy’s Polaris missile will have 
the range to reach any strategic target. It will be launched from mobile bases that are safe from 
surprise attack—nuclear-powered submarines that cruise fast and deep for weeks on end, 

each carrying 16 Polaris missiles. This is the Navy’s Fleet Ballistic Missile system. It becomes 
operational this year. Lockheed is prime contractor and system manager for the Polaris missile. 





MISSILES & SPACE DIVISION 











Association Affairs (Contd.) 


Post and Division Activities 





General Schomburg Speaks 
At Spring Luncheon Meeting 
Of The Birmingham Post 


Maj. Gen. August 
manding general, Army Ordnance Mis- 


Schomburg, com- 


sile Command, was the guest of honor at 
the spring luncheon of the Birmingham 
Post, Ala., on May 12th 


and presented his famous and lively ex- 


Birmingham, 


hibit of new Army devices to the largest 
group of A.O.A. members and guests that 
the Birmingham Post has ever assembled 
at a luncheon meeting. 

Lewis Jeffers, Post president, presided 
over the affair. Guests included City Com- 
missioner J]. T. Waggoner, acting Mayor, 
who presented General Schomburg with 
a key to the city; Col. Henry N. Marsh, 
\.0.A, vice-president ; Maj. Gen. Walter 
J. Hanna, Alabama National Guard; Brig. 
Gen. George R. Doster, U.S.A.F., Com- 
mander, 177th TAC Reconnaissance 
Wing; and Capt. B. L. Stewart, U.S.N., 
Winston-Salem, N. C. 

Col. William A. Davis, commanding 
officer of the Birmingham Ordnance Dis- 
trict, introduced General Schomburg to 
the audience. 

General Schomburg completely capti- 
vated his Alabama hosts with the key theme 


of “REBS” (reliability-economy-break- 


through-simplicity). Among other things 
he demonstrated the Redeye missile sys- 
tem designed to provide air defense for 
an air bearing for 
film 


the front-line soldier ; 


small sensitive gyros; and showed 
clips of successful firings of the Pershing, 
the Nike Zeus, the Hawk missile destroy- 
ing an Honest John in flight; and a 
newly developed TV camera carried in 
flight by the Redstone for fire observa- 
tion purposes. 

In a short business session, Mr. Jeffers 
urged each member present to “get a 
new member” for the local Post, and em- 
phasized the fifteen per cent increase in 
membership objective of the Association 


for 1960. 


Combat, Tactical Vehicle 
Division Meets At The 
U. S. Army Infantry Center 


The United States Army Infantry Cen- 
ter, Fort Benning, Ga., was host to the 
A.O.A. Combat and Tactical Vehicle Di- 
vision on May 18th and 19th. Chester C. 
Utz, Division chairman, Maj. Gen. Hugh 
P. Harris, commanding general of the In- 
fantry Center, and Maj. Gen, Edward P. 


Mechling, A.O.A. staff director for tech- 


nical operations, welcomed the members, 
followed by keynote addresses by Maj. 
Gen. L. V. Hightower, senior Army 
member of the Weapons Systems Evalu- 
ation Group, and Brig. Gen. Joseph M. 
Colby, vice-president of engineering for 
Rockwell Manufacturing Company, Pitts- 
burgh, Pa. 

After lunch a series of seven papers 
were given by Harry A. Bechtol, chief of 
the Artillery Division, Development and 
Proof Services, Fort Benning; Anthony 
Muzicka, Watervliet Arsenal, N. Y.; Dr. 
V. E. Lucas, Firestone Tire & Rubber 
Company, Akron, Ohio; William C. 
Pless, Aberdeen Proving Ground, Md.; 
and Capt. Charles R. Covell, Ordnance 
Tank-Automotive Command, Center Line, 
Mich. 

Other talks were given by P. S. Devir- 
ian, Jr., Food Machinery and Chemical 
Corporation, San Jose, Calif.; Harry V. 
Joyce, United States Steel Corporation, 
Pittsburgh, Pa.; Errol J. Gay, Detroit, 
Mich.; Robert J. Otto, OTAC; Arthur 
A. Parquette, Ford Motor Company, 
Dearborn, Mich.; John H. Hyler, Le- 
Tourneau-Westinghouse, Peoria, IIl.; 
Col. John H, Davis, OTAC; Col. 
Randolph W. Fletter, U. S. Army Arrtil- 
lery Board, Fort Sill, Okla.; and Capt. 
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We Believe that Peaceful co-existence is best maintained by being Too Tough to Tackle 





500 Fifth Avenue 
New York 


MASON & HANGER — SILAS MASON CO., INC. 


ENGINEERS and CONTRACTORS 





Designers of Explosives Processing Plants and Explosion Resistant Structures 
Builders and Operators of Ordnance Facilities 


Lexington 
Kentucky 
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WITH SUCH OUTSTANDING ADVANTAGES AS: 


FIVE INTEGRAL KEYS AND KEYWAYS 
that provide for positive polarization and 
positive mating—even in blind locations. No 
possible contact damage. QWLD connectors 
can be fully mated and unmated by hand. 


HEAVY-DUTY CONSTRUCTION through use of 
extra-heavy machined or forged aluminum shell com- 
ponents, resilient inserts, silver-plated copper alloy con- 
tacts, and rugged cable accessories with new superior 
gasket design. 


TWO NEW SERIES AVAILABLE with the QWLD 
having standard solder or solderless contacts and the 


QWLG having provisions for grounding one contact to 
the shell. 


PLUS . . . IMPROVED WATERPROOFING * CLOSED ENTRY 
SOCKET CONTACTS * SELF-EJECTING COUPLING ACTION * 
DESIGNED TO MEET MILITARY SPECIFICATIONS * WIDEST 
RANGE OF CABLE ACCESSORIES. 


QWLD is the latest development in Scintilla’s long line 
of multiple conductor cable connectors—and is specially 
designed to meet the rugged environmental conditions 
of missile launching equipment, ground radar, or power 
and control circuits—and heavy-duty industrial applica- 
tions such as are found in oil fields or mining. Be sure 
to investigate the new QWLD HUS-KEY* Connectors 
from Scintilla. ° 


TRADEMARK 


Scintilla Division [hy-4°7% 


SIDNEY, NEW YORK 
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LIBRASCOPE 


=> 4 ad Ole, ic 
BRIDGEWIRE 
SYSTEM 


Unprecedented 
safety during the 
entire stockpile-to- 
target sequence 
characterizes 
Librascope’s 
EBW System for 
ordnance initiation. 


Aboard the vehicle, EBW’s virtual immunity 
to premature initiation makes it possible 
to eliminate elaborate safing mechanisms. 
Weight of multi-stage missiles and space 
vehicles can thus be significantly reduced. 


Of prime economic importance is the versa- 
tility of the Librascope EBW System. For one 
EBW flight firing unit will properly sequence 
and initiate all ordnance components in a 
complete missile system. 


Designed and developed by Librascope’s 
Sunnyvale Branch, the EBW System utilizes 
the energy produced by the 
exploding wire to directly ini- 
tiate an insensitive secondary 
explosive. EBW initiators of 
this type cannot be initiated 
by stray DC potentials or high- 
energy RF fields. 


Send for EBW Brochure to 
Librascope Sunnyvale Branch, 
670 Arques Ave., Sunnyvale, Calif. 


LIBRASCOPE DIVISION 
GENERAL PRECISION, INC. 
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Don J. Williams, Army Ballistic Missile 
Agency, Redstone, Ala. 


General Betts Addresses 
Washington Post Members 
At Final Meeting Of Season 


The Washington Post closed its sea- 
son on May 19th with a luncheon meet- 
ing at the Willard Hotel. At this eighth 
monthly meeting of the year, the guest 
speaker was Brig. Gen. Austin W. Betts, 
Director, Advanced Research Projects 
Agency. 

Presiding Officer Stewart L. Magee 
called on J. K. Hampton, chairman of the 
nominating committee, for his report. The 
following new officials were nominated to 
serve for the year beginning July Ist and 
were unanimously elected: President, 
Millard C. Richmond, Western Electric 
Company; vice-presidents, William E. 
Haines, H. K. Porter Company, and Ned 
O. Kraft, Aluminum Company of Amer- 
ica; secretary-treasurer, Wilbur J. Reed, 
Westinghouse Electric Corporation. 

The following new directors also were 
elected: Maj. Gen. Horace F. Bigelow, 
Deputy Chief of Army Ordnance; Rear 
Adm. T. C. Booth, Assistant Chief, Bu- 
reau of Naval Weapons; Maj. Gen. M. C. 
Demler, U.S.A.F., Director of Research 
and Development, Air Force Headquar- 
ters; Joseph L. Gillman, Gillman Asso- 
ciates; James B. Hall, ACF Industries; 
and Dr. Arch C. Scurlock, Atlantic Re- 
search Corporation, 

General Betts discussed ballistic missile 
defense and quoted from those military 
and scientific authorities who are respon- 
sible for defense against ballistic missiles 
to show their full appreciation of the 
problem as opposed to the many opinions 
expressed by others not fully informed. 

The general made it clear that the pro- 
duction progress for Nike Ajax, Nike 
Hercules, and interceptor aircraft were 
orderly and profitable in that they became 
operational in advance of improvements 
in enemy aircraft capability. In the case 
of Nike Zeus, he explained that the pro- 
ducibility date is so far in the future and 
the problems to be solved so difficult and 
numerous that it does not yet make sense 
to plan immediate production when ad- 
vances in ICBM performance are unpre- 
dictable and the foreseen capability of 
Nike Zeus is limited. 

However General Betts, noting the in- 
crease in missile defense funding, urged 
that all-out efforts be continued to solve 
the technical problems involved in Nike 
Zeus and to pursue other missile defense 
possibilities through ARPA’s Project De- 
fender. 

Other guests at the speakers’ table 
were Brig. Gen. C. W. Clark, Chief, Ord- 


nance Research and Development Divi- 
sion; Rear Adm. C. B. Martell, Assist- 
ant Chief of Naval Operations (Develop- 
ment); and Rear Adm. T. F. Connolly, 
Assistant Chief for Pacific Missile Range 
and Astronautics, 


Admiral Raborn Discusses 
Polaris Missile System 


At Meeting Of Dixie Post 


Dixie Post President Elijah Baker, 
III, declared that the Post luncheon meet- 
ing on Saturday, May 21st, was “a howl- 
ing success,” 

Rear Adm. William F. Raborn, Jr., 
Director of Special Projects, Bureau of 
Naval Weapons, the guest of honor, 
spoke on the Polaris missile system to a 
joint assembly of members of the A.O.A. 
and the local national Defense Transpor- 
tation Association held at the Fort Eustis 
Officers’ Club, Va. 

After a welcome from Maj. Gen. Nor- 
man H. Vissering, commanding general, 
Fort Eustis, the guest of honor was in- 
troduced by William E. Blewett, Jr., 
president, Newport News Shipbuilding 
and Dry Dock Company. 

Admiral Raborn declared that the Po- 
laris missile system is one of the least ex- 
pensive deterrent forces known. He also 
noted that the system is expected to be 
fully operational by fall, some five years 
ahead of schedule. Our new warships 
blend the complicated technologies of the 
nuclear age and the space age with man- 
power into a new power for peace, he 
said, 

“The Navy does not believe the Polaris 
is a panacea for national defense,” he 
continued. “We believe, however, that if 
we can bring the system into being in the 
appropriate time that we can make a sig- 
nificant contribution to national defense.” 


Quad Cities-lowa Post 
Members Visit Burlington 
Plants At Spring Meeting 


The Quad Cities-lowa Post 
spring held in Burlington, 
Iowa, on Tuesday, May 24th when local 
members were host to those from Daven- 
port, Rock Island, Moline, Dubuque, and 
Cedar Rapids. In the afternoon, parties 
visited the Ordnance Plant, the 
W. A. Sheaffer Pen Company, and the 
ae a 
attendance were treated to a tour of the 
Chittenden Eastman Furniture Company. 

Victor B. Day, Post vice-president, 
presided at the dinner meeting in the 
3urlington Hotel where ninety members 
and guests gathered to honor the guest 


annual 


event was 


lowa 


Case Company while the ladies in 
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speaker, Frank DiLuzio, deputy manager, 
Albuquerque Operations Office, Atomic 
Energy Commission. Col. S. C. Williams, 
commanding officer, Rock Island Arsenal, 
and Lieut. Col. M. S. Christol, Chicago 
Ordnance District, each delivered a word 
of welcome from his respective organiza- 
tion and praised the efficiency of Iowa in- 
dustry. Capt. J. M. P. Wright, from 
A.O.A. Headquarters, reported on Asso- 
ciation activities. 

Mr. Day paid special tribute to Donald 
Myers, Post secretary-treasurer, and to 
Col. James Pearre, a director of the Post 
and operations manager for Mason & 
Hanger-Silas Mason Company which op- 
erates the Iowa Ordnance Plant for 
Army Ordnance. These men had worked 
diligently to make the excellent meeting 
arrangements and to expand local interest 
in the Association. 

Other guests introduced were E. W. 
Giles, field. manager, AEC Operations, 
Burlington; Capt. James T. McGuf- 
fie, commanding officer, Iowa Ordnance 
Plant; and Brig. Gen. Joel G. Holmes, 
manager, Iowa Ordnance Plant, Burling- 
ton, Iowa. 

Mr. DiLuzio described the many pres- 
ent and possible uses of “atoms for peace,” 
derived from the years of experimenta- 
tions by AEC laboratories at Los Ala- 
mos, N. Mex.; Pasadena, Calif.; Oak 
Ridge, Tenn., and other locations. 

He predicted that the lethality of nu- 
clear weapons has made general war im- 
probable and made economic struggle the 
principal international contest. In this 
area, nuclear energy holds great promise 
Mr. DiLuzio described the advances we 
are making in nuclear power plants, in- 
cluding the prospects for sustained fusion 
reactions and the direct derivation of 
electrical power from the fission-fusion 
process. He also explained the applica- 
tion of nuclear energy as an explosive to 
blast out harbors, mineral deposits, and 
oil sources. In this field he said that the 
Communists appear to have the lead. 


General Hinrichs Addresses 
Meeting Of Aberdeen Proving 
Ground Post in Baltimore 


A grand climax of Association activi- 
ties for 1959-1960 was a special meeting 
of the Aberdeen Proving Ground-Balti- 
more Post on Wednesday, June 8th, in 
the Sheraton-Belvedere Hotel, Baltimore, 
Md. The occasion was to honor Lieut. 
Gen. John H. Hinrichs, Chief of Ord- 
nance, U. S. Army, and Mrs. Hinrichs. 

The members gathered early in the 
elegant atmosphere of the grand ballroom 
for a reception when the many men of 
Baltimore industry renewed their ac- 
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IF YOUR PRODUCTS HAVE TUBULAR PARTS 
THEN CONSIDER LOW-COST 


CLEVELITE* 


laminated phenolic tubing 


lighter than aluminum 
structurally strong 
moisture resistant 
in 7 Distinct Grades 


Engineers are discovering that 
time-tested Clevelite has many ad- 
vantages in products using tubular 
parts, and at lower unit cost. These 
advantages are proven daily on 
the production line and in the field. 


TYPICAL APPLICATIONS FOR 


CLEVELITE* 


Coil forms for radio and television 
sets...Insulators for electrical 
equipment...Bushings and spacers 
for small motors .. . Cores for trans- 
formers . . . Housings and barrels 
for toys... Bobbins, dyeing cores, 
etc., for the textile industry... PLUS 
many other unique applications. 


Write for a copy of our descriptive brochure. 
*Reg. U. S. Pat. Off 


CLEVELAND 
PLANTS & THE CONTAINER 


Seve GLEVELAND CONTAINER <s:s::':. 


ncAao COMPANY : 


Los Ancttes 6201 BARBERTON AVE, CLEVELAND 2, DHIO SALES OFFICES: 


PLYMOUTH, WISC. NEW YORK 
podem nbn hy N. J. ABRASIVE DIVISION at CLEVELAND, OHIO WASHINGTON 
FAIR LAWN, N, J. MONTREAL 
. REPRESENTATIVES: 
NEW ENGLAND: R, S. PETTIGREW & CO. CHICAGO AREA: McFARLANE SALES CO. 
10 N. MAIN ST., W. HARTFORD, CONN, 950 W. DIVISION ST., CHICAGO 
NEW YORK AREA: MURRAY SALES CO. WEST COAST: COCHRANE ELECTRONIC SALES CO. 
604 CENTRAL AVE., EAST ORANGE, N. J. 544 S. MARIPOSA AVE., LOS ANGELES 


PHILADELPHIA: MIDLANTIC SALES CO. CANADA: PAISLEY PRODUCTS CO. LTD 
9 E. ATHENS AVE., ARDMORE, PA. 36 UPTON RD., SCARBOROUGH, ONT. 








KOHLER 
ENGINES 


4-cycle 
Short stroke 
Air-cooled 
K161 + 7H.P, 


Easy starting... 
reliable power 
for military 
applications 


Large bore and short stroke reduce friction, 
increase power, prolong engine life. Tested and 
approved for military use under group 1, specifi- 
cation 11275B. Write for illustrated booklet. 


FROM 4 TO 24 H.P. 





KOHLER CO. Established 1873 KOHLER, WIS 


KOHLER or KOHLER 





@ SLIP RESISTANCE 
@ HIGH GLoss 

&) SCUFF RESISTANCE 
@) BUFFABILITY 

© MODERATE COST 


ANSWERS TO YOUR QUESTIONS 


What is Fullstop? A highly slip resistant, water base floor finish of 
acrylic polymer type. How does it differ from water waxes? Waxless, 
it contains synthetic resins and plasticizers dispersed in water. Creates 
harder finish than wax; affords greater protection. Where can it be 
used? On properly sealed wood, also asphalt, vinyl, linoleum, rub- 
ber, terrazzo and ceramic tile. Easily applied? Excellent levelling 
makes it easier than any wax. How about additional coats? Patching? 
First coat must dry before applying additional coats. Repair heavy 
traffic areas by patching. Waterproof? Water base finishes are not 
completely waterproof but FULLSTOP rates with best. Easy removal? 
Strips as easily as ordinary wax, but stripping required less fre- 
quently — less discoloration. 


Cost? On any basis — price per gallon or price per square yard — 
FULLSTOP is your best buy. 


Where sold? By your local 
Fuller Brush Industrial rep- 
resentative. See Yellow 
Pages of your phone book, 


BRUSH CO 
Industrial Products Div. 


EAST HARTFORD 23, CONN, 














Focusing eyepiece provides clear 
definition at various working lengths. 


For the ultimate 
in precision viewing of 


F OR visualization in inaccessible curved areas 
where a flexible instrument capable of adapting 
itself to irregular contours is required. 

Fiber Optic Borescopes are equipped with 
focusing eyepiece and fixed or movable objec- 
tive as required. Illumination can be provided 


intricate, hard-to-reach areas... by a flexible fiber optic light carrier with an 


external light source or an annular fiber optic 


e ° light carrier attached to the image carrier. Fiber 
A. C. M. I. Fiber Optic optic light carriers are particularly advanta- 


X ; 


Borescopes 


geous for transmission of intense cold light to 
inaccessible or hazardous areas. 


Please send details and sketch 
of your requirements. 


AMERICAN CYSTOSCOPE MAKERS, Inc. 


8 Pelham Parkway, Pelham Manor (Pelham), N. Y. 





ORDNANCE 





“They’ve got 
to be good 


for jobs 
like this...” 





“Dozing rock at high altitudes is a mighty tough job,” says 
Al Mason, Field Superintendent for the Water Division, 
City of Colorado Springs, Colorado. But the city’s new 


J 5° d 
Cat D7D Tractor takes the work in stride, proves it more F EAT U R ia ~ 
than meets the test. Here it demonstrates power and stamina 
as it speeds development of a municipal reservoir system O t TH E NEW D7 
on the northern slopes of Pikes Peak. The engine’s exhaust 
gas driven turbocharger packs plenty of air into the cyl- TURBOCHARGED ENGINE with 80 per cent more 
inders so that even in the rarefied atmosphere the 140 HP lugging ability for greater production. 
D339 Diesel Engine breathes easily and efficiency stays 
high. “The improvements on the new D7 make it a real 
producer,” Al Mason said. And an average of 1°4 minutes 
per 300 foot cycle proves him right. 


LIFETIME LUBRICATED TRACK ROLLERS with 
patented floating ring seals eliminate maintenance 
time and costs —they never need servicing and 
new load carrying design extends roller life. 
On the Pikes Peak job, the new D7 builds service roads 
and clears the right-of-way for pipelines. Although the PRESSURE-LUBRICATED POWER TRAIN insures 
work often calls for clearing 20 to 25 foot stretches of complete circulation of oil to transmission, bevel 
blasted rock, maintenance on the D7 is no more than rou- gear and pinion. Added strength in components 
tine. The exclusive Caterpillar oil clutch, for example, takes the increased power with room to spare, 
generally needs only adjustment when other clutches need keeps down time to an absolute minimum. 
replacing. Other time-saving, cost-saving features are the 
tractor’s service-free lifetime lubricated track rollers, hy- 
draulic track adjusters which make it easy to keep track 
in perfect alignment, a long-lived pressure-lubricated trans- 
mission and a dry-type air cleaner that takes less than five 
minutes a day to service. These are just a few of the reasons Cc AT & RQ be E L L A er 
the D7D offers more value for the taxpayer’s dollar than 
any other machine of its size. CoN CaS eee Capietenes Ceadematte of Cetarpites Trecter Co 


Caterpillar earthmoving machines have set the stand- new p7 
ards throughout the world for dependability, ease of yHE quatit . ost 
maintenance, and versatility. Whatever your application, pinst s nN final S 
Caterpillar has the most productive machine for the job. Lo owe est 5 


Caterpillar Tractor Co., Defense Products Dept., Peoria, 
Illinois, U.S.A. 
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underwater detection problems? 


A vital link in this country’s 
defense chain is a reliable, 
accurate Anti-Submarine 
Warfare program to provide 
advance warning of the pres- 
ence of a potentially hostile submarine. 
Hoffman has contributed substantially to 
this program through the manufacture for 
the U.S. Navy of Sonobuoys to detect 
and locate undersea objects. In addition, 
Hoffman has broad experience in under- ecectromechanica: SOLAR POWER SYSTEMS MANAGEMENT 
water simulators, as well as communica- 
tion links and navigation aids for ASW air- 
craft. This background provides Hoffman 
with a capability-in-depth to help solve 
your problems in underwater detection. 


NAVIGATION 'ELe OUNTERMEASURES 


Hoffman /s.ccrromes CORPORATION 


Military Products Division 


3740 S. Grard Avenue. Los Angeles 7. Calif 


Signiticant developments at Hoffman have created positions for scientists and e 


eering. 
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Association Affairs (Contd.) 





New officers of the Capital Cities Post, installed at the dinner meeting on May 
24th at Averill Park, N. Y., are, left to right: P. G. Townes, General Electric 
Company, 2nd vice-president; Col. W. M. Tisdale, commanding officer, Waterviiet 
Arsenal, Ist vice-president; William Stuart, arsenal executive assistant, presi- 
dent; and J. E. Benson, Jr., arsenal civilian personnel officer, secretary-treasurer. 





quaintanceship with the large turnout of 
members and guests from Aberdeen Prov- 
ing Ground, 

The dinner was opened with an invoca 
tion by Lieut. Col. Herman Dicker, Chap 
lain Corps, U. S. Army. Col 
Hamill, Post introduced the 
head-table then the 
elected officers and directors of the Post 
who are: President, Charles D. Nitchie, 
Koppers Company; Vice-Presidents, Dr 
E. E. Minor, Aberdeen Proving Ground 
and Richard W. Sanford, Air Arm Di- 
Westinghouse Electric Corpora- 
Dowd, Air- 
craft Kirby, 
Westinghouse Electric Corporation; and 
Gerald W. Aberdeen Proving 
Ground. 

Colonel Hamill called on Capt. J. M. P. 
Wright for a from A.O.A 
Headquarters and to present a certificate 


Adm. Willis E 


James P. 
president, 


guests and newly 


vision, 
tion; Directors, Richard S. 
Armaments, Inc.; Robert D 


Hayes, 


message 


of appreciation to Rear 


Cleaves, former Post president. Captain 
Wright, in a surprise maneuver, also pre- 
sented a certificate to Colonel Hamill, re 
tiring president. 

General Hinrichs warned that the Com 
munists have not changed and will not 
change their goals of the past thirty years 
and that this Nation is still in jeopardy. 
He urged all Americans never to forget 
the importance of our philosophy that 
stresses the dignity of man 

Other distinguished guests at the head 
table not previously mentioned were: Rear 
Adm. P. D. Chief, Bureau of 
Naval Weapons; Maj. Gen. J. H. Weber, 
commanding general, Aberdeen Proving 
Weber; 
Essman, commanding gen 
eral, Edgewood Arsenal, Md., and Mrs 
Essman; Mark Watson, military analyst, 
Baltimore Sun, and Mrs. Watson; Mrs 
J. H. Hinrichs, Mrs. J. P. Hamill, and 
Mrs. C. D. Nitchie. 


Stroc »p, 


Ground, and Mrs. trig. Gen 


Graydon C 





Albuquerque Post Holds Spring Meeting 
At Kirtland Air Force Base, N. Mex. 


One of the largest crowds on record 
participated in the Albuquerque Post 
spring meeting on Thursday, May 19th, 
at the Kirtland Air Force Base Officers’ 
Club, N. Mex. 

The guest of honor, Capt 
Greenhalgh, U.S.N., director, 
Control Field 
fense Atomic Support 
Summit 


William T. 
Material 
Division Command, De- 
Agency, discussed 
geopolitics and the conference. 
He explained the power positions of the 
Western to that 
of the Communists and made it evident 


world alliance relative 
that sea power was essential in holding 


together the nations of the world who are 
fighting Communism. (Contd. on p. 102) 
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Capt. W. T. Greenhalgh, U.S.N., left, 
principal speaker at the Albuquerque 
Post meeting, is introduced by C. J. Don- 
nelly, right, new president of the Post. 


Electromechanical 
Components and Systems 
OF Ter eliihay 
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AIRESEARCH TEMPERATURE 
CONTROL SYSTEMS 


One of a wide variety of temperature 
control systems developed and pro- 
duced by AiResearch, this magamp 
temperature control system is used 
on the DC-8. It modulates hot jet 
engine bleed air down from 660°F. to 
450°F. for the low pressure pneumatic 
system serving the air conditioning, 
refrigeration and ice protection sub- 
systems. 

AiResearch diversification and 
experience provide full capability in 
the development and production of 
electromechanical equipment and 
avionic controls for aircraft, ground 
handling, ordnance and missile sys- 
tems of all types. 

ee 
A.C. and D.C. Motors, Generators and 
Controls * Inverters * Alternators * 
Linear and Rotary Actuators * Power 
Servos « Hoists * Electrical Pyrotechnics 
* Antenna Positioners * Positioning 
Controls * Temperature Controls + 
Sensors * Williamsgrip Connectors * 
Static Converters. 

Your inquiries are invited. 


- eanery — 


AiResearch Manufacturing Division 


Los Angeles 45, California 
AN 





Association Affairs (Contd.) 


Distinguished guests at the head table 
were: Maj. Gen Louis T. Heath, Com- 
mander, Field Command, Sandia Base, 
Albuquerque, N. Mex.; C. W. Lytle, 
president, Lytle Corporation and na- 
tional A.O.A. Council Representative ; 

se Capt. Paul L. DeVos, U.S.N., command- 
") ing, R.O.T.C. Unit, University of New 
rh Mexico, Albuquerque; and W. J. Jackel, 





3 erage E meee «=sépresident, Albuquerque Division, ACF 
cad ae ilar Industries, Inc. 
. eR avo ? . . 
DNTRAC ol ae Pe : P Serving as officers of the Post with the 


new president, C. J. Donnelly of Lytle 


to the =, Corporation, are: First vice-president, 


; ; ; ™ Col. James G. Bain, Albuquerque, N. 
A ee Be YY Se eon oe on » Mex.; second vice-president, J. W. Gur- 

hs ee : i ley, attorney; third vice-president, Robert 

. . «typical examples of outstanding - “‘/ 3 3 Stevens, Stevens Advertising Agency; 
achievement in mechanical, electronic, and secretary, John A. Campbell, Jr., Air 


electromechanical development to meet the =~ px ‘ = Force Special Weapons Center ; and treas- 
many and varied needs of our modern Army. __ er oe urer, Lee Hower, Sandia Corporation. 


e ALEXANDER E. WALKER, a 
member of the American Ordnance Asso- 
ciation for twenty years and a director 


7-4 " RCR y~% — and former president of the Pittsburgh 

y-% } =4 WL 7% 1”, }> N 4& — inc Post, died on April 20, 1960, at the West 
3 = Penn Hospital, Pittsburgh, Pa. 

f ; ' a) ae Vide Mr. Walker, a native of Detroit, began 

“25 ow eee eon his career as an industrialist after being 


— — graduated in 1910 from the University of 
Michigan School of Engineering. 


In 1937, Mr. Walker was appointed ex- 
ecutive vice-president and a director of 
the Pittsburgh Steel Company. He moved 
to the National Supply Company in 1939 
as vice-president and director. A year 


later he was named president and in 1943 


became chairman of the board of direc- 
tors of the company. 

He was president until 1954 and retired 
as chairman of the board of National 
Supply, a subsidiary of Armco Steel Cor- 
poration, in 1958. 

He was a loyal friend of the Ordnance 
Association and participated actively in 
all its affairs. As a farsighted and patriotic 
industrialist he appreciated fully the need 
for a strong industrial preparedness pro- 
gram. 

e MAJ. ROLAND F. WILSON, ac- 
tive member of the Association and the 
Northwest Post for over thirty-five years, 
died April 20, 1960, in Minneapolis, Minn. 

I Major Wilson was associated with the 
J. S. Playing Card Company for many 
years until his retirement in 1952. He 
was deeply interested in military affairs 
and was intensely loyal to his country, 


serving as a major of the Ordnance Re- 


serve, U. S. Army. 

; Long the secretary-treasurer of the 
Northwest Post, he maintained the in- 
terest of his fellow members by whom 
he was admired and respected. 
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Three generations of ARMA computers: 
THE SECOND GENERATION 





an intellect 
that can think 
anywhere 


The systems of tomorrow will require 
digital computers that can think any- 
where —intellects that will remain su- 
perior in any environment. 

ARMA — already producing iner- 
tial guidance systems for the ATLAS 
ICBM —has accepted the challenge 
and developed a lightweight, second- 
generation digital computer appli- 
cable to ail types of navigation. It 
can be used in space, atmospheric, 
surface, subsurface and ground navi- 


7265-8 
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gation, making possible programming 
flexibility. 

This all-solid state computer, with 
no moving parts and using silicon 
semiconductors exclusively, has a 
memory that is non-volatile and has 
non-destructive readout. And this 
computer has substantially fewer parts 
than ARMA’s first-generation pro- 
duction model, which has a test per- 
formance unequalled by any other 
digital computer. 


An even more sophisticated third- 
generation computer, surpassing the 
reliability of the first two with still 
less weight, will be produced in the 
future by ARMA. The reliability of 
all three generations will be assured 
by thorough testing in ARMA’s en- 
vironmental facilities —the most com- 
plete in the industry. 

ARMA, Garden City, N. Y., a 
division of American Bosch Arma 
Corp. .. . the future is our business. 


Attention, Engineers: Write to E.C. Lester, Emp. Supv., about career openings in R & D programs. 


AMERICAN BOSCH ARMA CORPORATION 
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FAIRCHILD BONDING... 


30 ways to save on construction costs 


The Fairchild Aircraft & Missiles 
Division offers 30 different bond- 
ing techniques — each designed to 
cut your construction costs sharply. 
As practiced and perfected by 
Fairchild, bonding provides greater 
strength and durability than con- 
ventional riveted assemblies, sim- 
plifies design and saves substantial 
weight by permitting the use of 
thinner gauge materials. 


80,000 square feet of modern 
facilities and equipment—the most 





complete in the world—enables 
Fairchild to perform bonding 
projects of any scope, size or com- 
plexity. Air conditioned, humidity- 
controlled working areas and 
stringent quality-control assure 
work of the highest order. 
Whatever your construction re- 
quirements, there is a Fairchild 
performance-proved bonding meth- 


od specifically suited to fill them. 


ee 


Write today for information on 
your needs. 


Representative of Fairchild’s 
diverse production capabilities 
are: VTOL/STOL projects * 
High flotation gear * Boeing 
B-52 assemblies* SD-5 surveil- 
lance system* Antenna and in- 
stallation housing for radar + 
F-27 propjet * Aluminum 
boats, lampposts and bridges. 
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AIRCRAFT & MISSILES DIVISION 


Fairchild Engine & Airplane Corp. « Hagerstown, Maryland 
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Bulova dual onaniiad balance wheel escapements 


Bulova’s talent for design, engineering 
and production of reliable timing de- 
vices has secured an important place 
for these critical mechanisms in our 
nation’s industrial and defense com- 
munities. 


The timing re ong b of the sophisti- 
cated system shown above is based on 
the action of a simple balance wheel 
escapement. For every complete oscil- 
lation of the balance wheel, the levers 
permit scape wheel to advance one 
tooth according to the following. 
In any given escapement, the principal 
variables which must be established are: 
balance wheel frequency, /); 
the gear reduction from scape wheel 
to mainspring, R; 
and the torsional spring constant, Q, 
of the balance wheel hairspring. 


The desired time per balance wheel 
cycle is determined by 


8nR 


(1) at - 
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For optimum scape wheel functions 
over the range of mainspring torques, 
it is desirable to use the maximum bal- 
ance wheel amplitude, just short of 
overbanking. Thus the balance wheel 
will have sufficient amplitude, Q, at 
lower mainspring torques. 


The maximum energy imparted to the 
lever by the scape wheel must not ex- 
ceed the energy absorbed by the bal- 
ance hairspring. Therefore 


(2) 4Q(A9)? =_ FCO 


where 7» is the efficiency of energy 
transmission from mainspring to hair- 
spring, 7., the maximum torque at 
hairspring, and @, the angular displace- 
ment of the pallet. The factor, 7, must 
generally be experimentally deter- 
mined 


The third equation takes into account 
the fact that the balance wheel vibra- 
tion system exhibits, by its nature, 
simple harmonic motion. Thus 


/Q- 
I 


1 
(3) ho wht 7 / 


Where / is balance wheel inertia (con- 
stant for a given system). 


The design procedure involves the 
choice of a convenient gear ratio and 
the definition of Q@. Once Q is deter- 
mined, f, can be found by using Equ 
(3). The R and f, selected must 
compatible with t¢. 


Bulova’s mastery of time and the high 
order of precision demanded in its 
regulation, materially contributes to 
our national well being. 


BULOVA 


Research & Development Laboratories, inc. 
62-10 Woodside Avenue, Woodside 77, WN. Y. 
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NEW DEVELOPMENTS 





Pulse Power Laboratory 

Certain aspects of nuclear detonations 
at high altitudes are being simulated in a 
new pulse power laboratory at the Air 
Research and Development Command’s 
Air Force Special Weapons Center, Al- 
buquerque, N. Mex. 

The laboratory also is used for basic 
research on the high-temperature proper- 
ties of materials, as well as the response 
of materials to high-frequency hydrody- 
namic waves. 

Materials to be tested are placed in an 
explosion chamber located above four 
low-inductance condensers which are ca- 
pable of storing as much as 16,000 joules 
of electrical energy at 125,000 volts. 

The chamber containing the test mate- 
rial can be evacuated to correspond to 
various altitudes. Energy then is released 
or “dumped” from the condensers into 
the test material, producing certain phe- 
nomena which can be correlated with high- 
altitude weapon detonations. 

Instrumentation, much like that used in 
nuclear weapons test programs, includes 
a high-speed framing camera capable of 
exposing 4,300,000 frames a second, a 
Kerr-cell camera with an exposure speed 
on the order of five-thousandths of a mi- 
crosecond, and a streak camera to photo- 
graph shock waves with extremely high 
velocities. In addition, spectral measure- 
ments of the test material and the heated 
air surrounding it are made by an opti- 
cally fast spectrograph. 


Inert Fabrication Facility 

Universal-Cyclops Steel Corporation, 
Bridgeville, Pa., has started producing 
refractory metals of unusually high in- 
tegrity for future hypersonic aircraft and 
aerospace weapons in its unique new 
inert-fabrication (InFab) facility. These 
materials offer great promise for appli- 
requiring high strength at ul- 
trahigh temperatures and include such 
refractory metals as molybdenum, colum- 
bium, tantalum, tungsten, and their alloys 

Refractory metals should be hot-worked 
at temperatures up to 4,500 degrees Fahr- 
possible in 


cations 


enheit-—double those con- 
ventional mills, but molybdenum at these 
temperatures oxidizes catastrophically, and 
all refractory metals are contaminated by 
elements in air. For this reason the In- 
Fab facility is a welded steel enclosure 
42 feet wide, 97 feet long, and 23 feet high 
filled with inert argon gas. 

Inside the enclosure are a fully auto- 
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matic, remotely controlled impactor, a 
rolling mill, and furnaces. A complex 
respiratory system cools, conditions, and 
purifies the argon atmosphere in the facil- 
ity to a purity level of 99.995 per cent. 

The operating technicians are dressed 
in 4-layer gastight suits with an outer 
garment which provides shielding from 
thermal and ultraviolet radiation, and 
they carry their air supply and a cooling 
unit on their backs. Once within the 
facility, they connect their communica- 
tions and power supply line into conven- 
iently located outlets. 

Ingots are heated in induction furnaces 
located immediately below the forging 
zone. The close proximity allows the 
transfer of the ingots into forging posi- 
tion in two seconds and keeps heat losses 
to a minimum. The normal product of the 
impactor will be 4-inch round-cornered 
square billets and sheet bars 2 inches by 
10 inches in cross section. 


New Falcon Missiles 

Two previously undisclosed versions of 
Hughes Super Falcon air-to-air guided 
missiles with advanced guidance systems, 
new rocket motors, Mach 2 launch speed, 


Hughes Test Pilot Bart Warren with the 
GAR-3A radar-guided Super Falcon, left, 
and the GAR-4A infrared seeker, right. 


deadly accuracy, and the ability to ignore 
enemy decoys are now in quantity produc- 
tion for use with F-106A jet interceptors. 

The missiles are the radar-guided 
GAR-3A and the infrared-guided GAR- 
4A, the latter containing a sensitive new 
infrared detector which enables it to lock 


on to smaller targets at greater range 
than ever before possible. The Super 
Falcons can operate at extreme tempera- 
tures, reach beyond the top altitude of the 
jets that carry them, and are two of the 
deadliest missiles yet produced for the 
U.S.A.F. 

Previously announced was the GAR-11 
nuclear Falcon, the first air-to-air guided 
missile with a nuclear capability, which 
will be delivered later this year for use of 
Air Defense Command units flying F-102 
interceptors. (See illustration on front 
cover.) 

The two new Super Falcons are de- 
signed to be used together. In bad weather 
—a condition that hampers infrared detec- 
tion—the F-106A pilot would employ the 
radar-guided GAR-3A. In other situations 
the GAR-4A might be more effective. In 
many instances both would be used. 


Hybrid Rocket Research 

The Navy has awarded Aerojet-Gen- 
eral Corporation a $580,000 contract to 
explore a revolutionary approach to 
rocket power plants—a “hybrid” rocket 
which will combine the best features of 
present liquid and solid-propellant power 
plants. 

A successful hybrid propulsion system 
would offer advantages of significantly 
greater ranges for conventional weapons, 
provide the start-stop and variable-thrust 
capability needed for space missions, and 
give propulsion scientists much greater 
latitude in selecting the best possible fuels 
and oxidizers for optimum propulsion 
systems. 

Essentially, the hybrid rocket would 
employ a liquid oxidizer which would be 
sprayed into a core of solid fuel. 


New Inventions Needed 


The National Inventors Council, U. S. 
Department of Commerce, recently re- 
quested the help of the Nation’s civilian 
inventors in producing sixty new devices 
and systems sought by the armed forces. 

Inventions needed to better equip the 
military man of today include an indi- 
vidual range finder for infantry troops, a 
substitute for sonar for the Navy, and 
lightweight flight armor to protect pilots 
as well as ground personnel from armor- 
piercing ammunition. Also in demand is a 
disposable stove for field use that can 
be thrown away after a meal is heated. 

Other wanted inventions include: A 
low-cost dry-battery heater and a burner 
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Integrated accessory power 
and cooling system 



































meets the most advanced missile and space vehicie requirements 


AiResearch has developed a single system 
package for missiles and space vehicles 
to meet increasing accessory power and 
cooling load requirements in the face of 
decreasing size and weight allowances. 
This integrated accessory power and 
cooling system supplies hydraulic power 
for actuating systems, 3200 or 400 cycle 
three-phase electric power for guidance 
and control, and at the same time pro- 
vides cooling both for the APU 
and all electronic equipment 


THE 


operating in the missile or space vehicle. 
The cooling system in the example 
shown here uses liquid ammonia as the 
expendable evaporant, and each heat load 
area has a separate temperature control 
valve. Alternator and controls, turbine 
assembly and APU liquid propellant fuel 
tank are patterned after operationally 

proven components. 
World leader in the design and manu- 
facture of cooling and accessory 
power systems, AiResearch has 


delivered more missile APUs than any 
other company, and is the leader in 
advanced electronic cooling systems for 
aircraft, missiles and spacecraft. 

AiResearch design and manufacturing 
experience in these two fields includes: 
liquid and solid propellant APUs; hydrau- 
lic and hot gas actuators and control 
systems; 3200 and 400 cycle alternators; 
cold plates; expendable and closed cycle 
gas and liquid cooling systems; cryogenic 
cooling systems. 

Please direct inquiries to Los Angeles. 


CORPORATION 


AiResearch Manufacturing Divisions 


Los Angeles 45, California + Phoenix, Arizona 


Systems and Components for: AIRCRAFT, MISSILE, SPACECRAFT, ELECTRONIC, NUCLEAR AND INDUSTRIAL APPLICATIONS 


July-August 1960 
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New Developments (Contd.) 





mechanism able to deliver up to 21,000 
Btu an hour. In aviation, an aircraft fuel 
safety system is urgently needed, as well 
as a slick veneer or other type of coating 
for aircraft surfaces 

One of the problems in chemistry is the 
demand for fuel-cell material with enough 
structural strength so that large disks or 
rectangular plaques formed of it will be 
Another 
hurdled in chemistry is the need for a 


self-supporting. obstacle to be 
material to bond thermoelectric materials 
at temperatures up to 1,000 degrees centi- 
grade. Also needed is a dry !ubricant, 
stable over a temperature range from 65 
to 1,200 degrees Fahrenheit. 

In missile instrumentation and meas- 
urement the military needs an accurate 
missile altimeter, an impact acceleration 
measuring and recording device, and an 
would enable an ap 


instrument which 


proaching missile to “sense” its height 
above the target. Metallurgical difficulties 
include the search for a protective coating 
for stainless steel at temperatures above 
2,000 degrees Fahrenheit, and a titanium 
coating to safeguard copper screens sub- 
merged in liquid ammonia solutions. 


Segmented Rocket Motor 

A solid-propellant rocket motor devel- 
oped by United Technology Corporation 
uses conical or cone-shaped segments 
which will permit economical development 
and solid-fueled rocket 
engines of very large sizes, it is claimed. 


In the UTC engine the gas-flow chan- 


manufacture of 


nel or perforation in the propellant charge 
is cone-shaped, or tapered, with the nar- 
rower end at the front, or head end, of the 
rocket. In this the flow area in- 
creases as the length of the charge in- 
creases. This allows almost unlimited in- 
crease in length without introducing the 


way 


erosive burning problem which arises in 
cylindrical or nontapered channels where 
there is no increase in the flow area. By 
the elimination of erosive burning in the 
conical segments, it is claimed, the ability 
reliably to predict the ballistic perform- 
ance of the rocket engine is increased and 
testing can be reduced. 

By adding or subtracting segments, the 
right size motor can be assembled for 
almost any mission, The segmented motor 
can be staged or a number of individual 
segmented motors can be assembled in 
one configuration to gain the advantage 
of dropping off dead weight as the indi 
vidual motors burn out in flight. 


Electronic Landing System 

An electronic airplane landing system 
which will help provide all-weather oper- 
ational capability for the Navy's task 


forces has been ordered from Bell Air- 
craft Corporation, Buffalo, N. Y., by the 
Navy Bureau of Ships. 
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The vastly im- 


proved carrier-controlled approach capa- 


equipment provides 
bility through incorporation of stabilized 
glide-slope information, ship-motion pre- 
diction, and improved precision radar. 
Employing a combination of radar, radio, 
and computers, the system has the capa- 
bility of flying an airplane to touchdown 
on a carrier deck without the pilot touch- 
ing the controls. 

Initially, however, the Navy 
it for carrier control approach as a pre- 


will use 


liminary to incorporating it into an “all- 
weather return to carrier system” which 
will permit fleet air operations under all 
weather conditions, including heavy fog 


or rain. 


Chemical Power Pack 

A portable power supply representing 
one of the first practical military applica- 
that 
chemical energy directly to electricity—is 


tions of fuel cells—devices convert 
being developed by the General Electric 
Company for the Electronics Division of 


the Navy’s Bureau of Ships and the Radar 


The fuel-cell power pack will weigh about 
30 pounds and will be easily carried 
by one man. Mock-up above shows cell 
arrangement. Unit will produce 200 watts. 


Division of the Army Signal Corps to 


supply power for a Marine Corps and 
Army portable field radar set 

Producing 200 watts of 24-volt direct 
current for 14 hours, the 30-pound power 
pack can be carried easily by one man 
and will take the place of a 55-pound 
engine generator or 80 pounds of sec- 
ondary batteries. 

If operated continuously over longer 
periods of time, it requires only additional 
For example, to pro- 
site for a 


increments of fuel 
vide full 
week, only seventy-two pounds of fuel 
would be needed. 

Heart of the unit is a series of 30 ion- 
membrane fuel cells. Each cell will be an 
ll-inch-square assembly approximately 
%4-inch thick and consuming only oxygen 
from the air and hydrogen produced by 


power at a remote 


the decomposition of a metal hydride 
“fuel.” 

The electrolyte of the fuel cell is a 
special plastic membrane having a metallic 
electrode in contact with each of its sides. 
In operation, hydrogen released by the de- 
composition of the metal hydride “fuel” 
contacts one side of the sheet of plastic; 
oxygen in the air contacts the other side. 

At one of the electrodes the hydrogen 
breaks up into electrons and positively 
charged hydrogen The electrons 
travel through an external circuit 
one electrode to the other, thus creating 
half of an electrical circuit 

The positively charged hydrogen ions 
move through the membrane to the other 
electrode where they combine with the 
oxygen to form water and complete the 


ions 
from 


circuit. 


Minuteman Mobility Tests 


A series of tests to study the use of 
railway facilities for carrying mobile 
Minuteman ICBM’s will be conducted by 
the Air Force from June to November of 
western United States 
will be carried 


this year in the 
No missile components 
on the test trains during the early phase 
of the tests, which will be concerned with 
mobility control and communications op- 
erations. 

Six tests will be made, the 
which will begin on June 20 at Hill Air 
Force Base, Ogden, Utah. The test train 
will move over the rail networks in the 
Ogden area for about seven days during 
the first trip. Later test runs will begin at 
Des Moines, Iowa. 

The Strategic Air Command, in co- 
operation with other Air Force com- 
mands, and representatives of more than 
13 railroads will conduct the test series. 

The Minuteman test train will consist 
of approximately fourteen cars and will 
include a command and control car with 
single sideband radio and UHF equip- 
ment linking the train commander with 
Hill Air Jase, and the SAC 
command post at Offutt AFB, Nebr. 
Other cars will provide support for per- 
sonnel and storage fuel and 
supplies. Present plans to be tested in- 
clude the feasibility of utilizing empty 
sidings throughout the country as launch- 
ing sites, based on previous trajectory 


first of 


Force 


space for 


computations, to’ selected targets in an 


enemy’s heartland. 


Submarine Battle Simulator 

The Navy has awarded a $3,600,000 
contract to the Minneapolis-Honeywell 
Regulator Company for the development 
and construction of a submarine training 
facility capable of simulating a full-scale 
naval battle. 

The trainer will occupy an entire wing 
of a 3-story building of the Navy’s Sub- 
marine School, New London, Conn. Work 


(Continued on p. 110) 
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Northwestern is the only commercial source in 
the world that manufactures and supplies service 
parts for all type models of U. S. made tactical 
and combat military vehicles. Here is why more 
than 40 nations purchased the majority of these 
needs from Northwestern last year. 


1 Northwestern can guarantee to supply every 
needed part, now and for as many years as may 
be required and will if desired furnish a per- 
formance bond guaranteeing that any orders 
which it accepts will be delivered in full by 
specified dates. 
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2 Northwestern knows military vehicles, and in 


3 


41 years of business has supplied virtually 
every part needed to keep them running. 


Northwestern delivers guaranteed parts. . 
always in accordance with the original manu 
facturer's specifications and quality. Napco’s 
combined manufacturing facilities encom- 
pass over 800 major machine tools and 1200 
employees. 


Quotations on requirements parts lists are invited 
Master Parts Catalog is available free to interested 
representatives, governments and military 
personnel. 






Highway Stet NAPCO INDUSTRIES INC. 


Appliances Division 
Logistics Engineering 


Division Dept. W 37, Minneapolis 11, Minnesota, 


U.S.A., Cable: NORAUTO 






Electromechanical 
Components and Systems 
Capability 


AIRESEARCH ACTUATORS 
FOR VALVES 


AiResearch leads the industry in the 
development and manufacture of 
actuators for valves — meeting the 
most critical weight, size and perform- 
ance specifications. 

This rotary actuator for a fuel shut- 
off valve is torque rated at 20 lb/in 
at 7 rpm with 100 lb/in peak torque. 
It is environmentally sealed against 
liquid and vapor fuel. 

AiResearch diversification and 
experience provide full capability in 
the development and production of 
electromechanical equipment and 
avionic controls for aircraft, ground 
handling, ordnance and missile sys- 
tems of all types. 

—<—<$< @ —___ 
A.C. and D.C. Motors, Generators and 
Controls * Inverters * Alternators * 
Linear and Rotary Actuators * Power 
Servos * Hoists * Electrical Pyrotechnics 
* Antenna Positioners * Positioning 
Controls * Temperature Controls + 
Sensors * Williamsgrip Connectors * 
Static Converters. 

Your inquiries are invited. 


~G>----- 


AiResearch Manufacturing Division 
Los Angeles 45, California 
A A i TS Se ee TTT 
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on the facility will be carried out by 
Minneapolis-Honeywell’s ordnance divi- 
sion, Hopkins, Minn., utilizing a giant 
computer in conjunction with advanced 
electronic techniques. 

Realistic mock sea battles will be staged 
for underseas warfare training of naval 
personnel manning all types of nuclear 
submarines, including those armed with 
Polaris ballistic missiles. 

The facility will consist of four major 
parts—attack centers of three nuclear 
submarines, targets, instructors’ consoles, 
and a digital computer. Each will perform 
an integrated and vital function in the 
total operation. ° 


Multifuel Engine 

A multifuel automotive engine of light 
weight and simplified construction has 
successfully completed the first phase of 
a development program which the Army 
Ordnance Corps contracted with the Ly- 
coming Division, Avco Manufacturing 
Corporation. 

The 2-cycle loop scavenged engine op- 
erates on a wide range of fuels, including 
diesel, JP-4, and gasoline. Weight has 
been reduced by air cooling, and the 
4-cylinder, 120-horsepower engine and the 
6-cylinder, 180-horsepower model should 
weigh roughly 5 to 6 pounds per horse- 
power. 

Working with Drs. P. H. Schweitzer 
and A. W. Hussman, State College, Pa., 
the Lycoming designers worked out a 
compression-ignition system which re- 
duces the parts in the cylinder and piston 
assemblies from 66 to 18. Furthermore, 
the 2-cylinder prototype has successfully 
started at minus 65 degrees without out- 
side aids. 


Scatter Communication 

A 6,500-mile communications system 
which became operational recently will 
make the Pacific area a virtually trouble- 
free network for the armed forces. The 
new network, called the Pacific Scatter 
Communication System, uses advanced 
propagation techniques known as iono- 
spheric and tropospheric scatter propaga- 
tion to give over 99 per cent reliability. 

The technique sends radio signals up- 
ward to a layer of the atmosphere—the 
ionosphere—to bounce back in scattered 
fashion to earth where a number of re- 
ceivers are operating. The signals them- 
selves are not broken up, they are merely 
scattered. One receiver will pick up the 
clearest signal, but if this one should 
fade, another receiver is operating to pick 
up another signal without a lapse. This 
assures a constant stream of clear trouble- 
free signals. 

The system, completed by the Army 
and Page Communications Engineers, 
Inc., Washington, D. C., permits reliable 
communications between a_ transmitter 


and receiver 600 to 1,200 miles apart. The 
method, which has been developed during 
the past ten years, gives extremely stable 
communications under conditions which 
disrupt normal long-distance radio cir- 
cuits. 


Atomic Infantry Weapon 

A task group at Picatinny Arsenal, 
working under secret wraps for more than 
two years, has been instrumental in the 
development of a new atomic weapon for 
use by the foot soldier. Known as the 
Davy Crockett, the new weapon is suffi- 


Heavy version of the Davy Crockett. 


ciently portable to be mounted on a jeep 
or carried by several men and represents a 
dramatic break-through in Army weap- 
onry. (See illustration on page 52.) 

The system packs an atomic warhead 
with considerable destructive force but 
with effective radius small enough so that 
troops firing it will not be endangered by 
the blast. Danger from radioactive fallout 
is minimized. It also is capable of firing 
conventional explosive warheads. 

Army Ordnance has developed two 
launching systems, a heavy version and a 
light one, and these are now being tested 
at Aberdeen Proving Ground, Md. Both 
versions can be mounted on a jeep, a 
mechanical mule, or on an armored per- 
sonnel carrier and operated by as few as 
two men. The heavier version has the 
greater range. 


New M60 Tank 

The first production model of the 
Army’s new main battle tank, the M60, 
rolled off the assembly line at the Chrys- 
ler Delaware Defense Plant, Newark, 
Del., recently. The M60, a hard-hitting 
medium tank, has many advantages over 
past models. 

The completely new 750-horsepower 
Continental diesel engine provides a 250- 
mile operating range, an increase of ap- 
proximately 40 per cent over the range 
of the M48 tank now in general use. The 
diesel fuel, not as volatile as gasoline, is 
less of a fire hazard in combat and also 
simplifies supply problems and retards 
evaporation waste. 

Wide use of aluminum components in 
the M60 has resulted in heavier armor in 
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more vulnerable areas while reducing the 
combat weight to 51 tons, or 3,000 pounds 
below the combat weight of the M48 
models. The new aluminum parts include 
the fuel tanks, fenders, turret platform 
floor, road wheel disks, and track-sup- 
port-roller disks. 

This weight reduction, coupled with in- 
creased ground clearance and 28-inch- 
wide treads, enables this tank to operate 
over very rough terrain, climb 60 per 
cent grades and 3-foot walls. It has a 
cross-country speed of 15 miles an hour 
and an average road march speed of 32 
miles an hour. 

The M60’s new 105-mm. gun, teamed 
with a new simplified fire-control system, 
is capable of defeating all known armored 
vehicles. The gun has a removable tube 
that can be rapidly replaced in the field 
when it becomes worn, eliminating the 
necessity of evacuating the tank from the 
combat zone for gun repairs. 

In addition to the 105-mm. gun, the 
M60 is armed with a 7.62-mm. machine 
gun mounted to the main gun cradle and 
fired through its shield. A new caliber 
.50 machine gun, located in the cupola of 
the turret, can be loaded, aimed, and fired 
from within the tank. 


Vehicle Production 

Award of contracts totaling approxi- 
mately $60,000,000 to the Chrysler Corpo- 
ration, Detroit, Mich., for the production 
of 720 M60 tanks and $20,000,000 to 
Bowen-McLaughlin- York, Inc., York, Pa., 
for production of 212 of the Army’s new 
M88 tank-recovery vehicles, was an- 
nounced recently. 

The M60 will be assembled at Detroit 
Arsenal, Centerline, Mich. Component 
machining work will be accomplished at 
Scranton, Pa., a Chrysler-leased plant. 

Although Chrysler’s subcontracting 
plans are not yet firm, over 1,500 com- 
panies in 19 States and Canada have 
been solicited for bids on supplying ma- 
terial and parts. 

The M88 will be assembled in the 
Bowen-McLaughlin plant at York. Bow- 
en-McLaughlin’s subcontracting plans en- 
compass approximately 1,185 companies 
located in 11 States. 

In addition, engines and transmissions, 
guns, gun mounts, and fire-control items 
will be furnished by the Government. The 
engines are produced by Continental 
Motors Corporation, Muskegon, Mich 
Allison Division, GMC, Indianapolis, Ind., 
will supply the transmissions. 

Gun tubes will come from the Water- 
vliet Arsenal, N. Y., and gun mounts 
from Rock Island Arsenal, Ill. The fire- 
control equipment is produced by some 
fifteen prime contractors primarily lo- 
cated in New York, New Hampshire, 
Ohio, Massachusetts, and Minnesota. 
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~ For all 
| patriotic 
Americans 


The world’s leading publications on armament and industrial 
preparedness are available to all citizens of the United 
States, along with membership in the American Ordnance 
Association. 


Many associates who share your interest in national 
preparedness would be anxious to take advantage of A.O.A. 
membership if they knew more about the aims and services 
of our Association 


Why not tell them about our patriotic group of nearly 

44,000 Americans who keep up to date on America’s weapons 
problems and progress while they help build ordnance 
know-how for the defense of our country? 


Remind them, too, that in addition te the regular 
publications (Orpnance magazine, Tue Common Derense 
newsletter, and Inpusrriat Prerarepness) membership means 
affiliation with a local A.O.A. Post and other advantages 
such as the money-saving Ordnance Book Service, national 
and regional meetings, plant visits, and the privilege 

of wearing official A.O.A. insignia. 


Better yet, send a friend this page from Orvnance and tell 
him of the personal satisfaction you derive from membership. 
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Dyna Soar Progress 

A technical review of the Dyna Soar 
development program has been completed 
and Dyna Soar contractors have begun 
the design and ground testing necessary 
to build a boost-glide aerospace test ve- 
hicle. In support of this decision the Air 
Force now has released fiscal year 1959 
and 1960 funds totaling $29.7 million for 
the project, and the Air Force fiscal year 
1961 additional $58 
million for program. To 
date, $3.5 million has been expended. 

The Air Force Dyna Soar development 
project consists of a piloted, heat-resistant 
to near 


budget contains an 


support of the 


aircraft which will be boosted 
orbital speeds by a modified Titan ICBM 
Atlantic Missile 
Range. booster, later 
flights will After 


orbiting, the Dyna Soar glider will re- 


booster for tests on the 


Using a larger 


reach orbital speeds. 
enter the atmosphere under control of its 
pilot and will make a conventional land- 
ing at an Air Force base. 

The Boeing Airplane Company, Seattle, 
Wash., is the principal contractor for the 
vehicle. The Martin Company will supply 
ICBM boosters. 


modified Titan 


Saturn’s Stages 

The Saturn 
vehicle is being built by NASA 
Marshall Center facilities. The unit com- 
engines 


first stage of the space 


at its 
prises eight Thor-Jupiter-type 
burning liguid oxygen and kerosene and 
will develop about 1.5 million pounds of 
thrust 
that this is twice the thrust of the largest 


It has been unofficially estimated 


known Soviet missile 

The S-IV second stage will be built by 
Douglas Aircraft Company and will com- 
prise a cluster of four liquid oxygen- 
liquid hydrogen engines developing about 
80,000 pounds’ total thrust. The engines 
themselves will be supplied by Pratt & 
Whitney Division of United Aircraft un- 
der a separate contract 

The third stage of the C-1 Saturn will 
consist of two of the same class engines 
and will be furnished by Convair. 

The three-stage C-1 Saturn is capable 
a 25,000-pound payload into 
12,000 


pound instrumented spacecraft around the 


of boosting 
an earth orbit or of sending a 
moon. 

Future configurations of the 
designated C-2 and C-3, will have greater 
thrust and payload capabilities 


Saturn, 


Transponder on Transit 
A 6-pound electronic device will be 
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placed aboard a U. S. Navy Transit satel- 
lite next fall to assist the Army Map 
Service in obtaining more precise geodetic 
information. The device, 
a combination 


mapping 
called a transponder, is 


and 


radio receiver-transmitter and is a com- 
ponent of the Secor (sequential correla- 
tion range) system that measures dis- 
tances by radio. 

Four portable stations, readily movable 
from one point to another on the earth’s 
surface, will simultaneously send and re- 
ceive radio signals from the instrument. 
The radio signals, traveling at the speed 
of light, can be converted rapidly into 
measurements of the distance from the 
ground stations to the satellite. Thus, with 
three stations at widely separated known 
points on the 2,000 


apart, the location of the fourth, or un- 


earth, up to miles 
known point, can be determined by simple 
mathematical triangulation computations. 

Position locations obtained by the pres- 
ent Minitrack Mark II 
estimated to be accurate within about 300 


data have been 


meters. Secor is expected to reduce this 
margin to about 30 meters. 


Mercury Capsule Tested 

The National 
Administration recently conducted a test 
flight with the first production version of 
the Project Mercury capsule at Wallops 
Station, Va., in a simulated off-the-pad 


Aeronautics and Space 


escape from a booster. The capsule, the 
first to be delivered by McDonnell Air- 
craft Corporation, prime contractor to 
NASA for the capsules, was tested pri- 
marily to demonstrate the capability of 
the capsule and escape system, landing 
system, and postlanding equipment. 
Attached to an adapter by means of a 
clamp ring, the capsule was mounted on a 
support fixture to simulate a launch ve- 
hicle. The clamp ring was released by 
explosive bolts, allowing the escape sys 
tem rocket to carry the capsule to an 
approximately 2,400 feet 
after the 
tower was jettisoned by explosive bolts, 


altitude of 


[wo seconds escape system 
a drogue parachute was deployed to aid 


in stablizing the capsule. Two seconds 
later the main parachute was deployed, 


and the capsule landed in the ocean 


New Voice for Pioneer V 
When the powerful 150-watt transmit- 
ter aboard the United States interplane- 
tary spacecraft Pioneer V was 
manded on for the first time at 5:04 a.m. 
EDT, May 8th, it worked satisfactorily 


com- 


gave a clear transmission lasting 
about a minute and a half. However, due 


to the enormous drain on the system it 


and 


became inoperative after a few transmis- 
sions. 

The command signal was sent from the 
250-foot radio telescope at Manchester, 
England, when the spacecraft was some 
8,001,000 miles from earth. About 1% 
minutes later—the time it took the signal 
to travel to the spacecraft and the probe's 
response to return to earth—Manchester 
received the first 150-watt transmission 

Since launch at Cape Canaveral, Fila., 
on March 11th, the 94.8-pound probe had 
been telemetering to earth scientific infor- 
mation daily via a 5-watt transmitter 
When it was apparent that this unit had 
nearly reached its transmission limit, it 
was decided to energize the 150-watt 
transmitter, believed to be the largest ever 
operated in space. 

Power for the probe came from 4,800 so- 
lar cells in 4 arms jutting from the 26-inch 
spherical package. The probe has returned 
many hours of data on cosmic radiation, 
charged-particle energies, and magnetic 
field phenomena and has overturned well- 
about solar-flare ef- 


entrenched theories 


ects and the extent of the earth’s mag- 


netic field 


Moon Ship Visualized 

The United States will be able to launch 
a moon craft weighing ten tons in 1965, 
according to Dr. Ernst Stuhlinger, direc- 
tor of the Research Projects Laboratory, 
Army Ballistic Missile Agency, soon to 
become part of the Marshall Space Flight 
National 
\dministration. 


Center of the Aeronautics and 
Space 

The moon ship he described would be 
fired Saturn C-2 configuration 
utilizing 1,500,000 pounds of thrust in the 
booster stage, 800,000 pounds in the sec- 


ond stage, and 80,000 pounds in the third 


atop a 


and final stage 

The scientist described a moon ship con- 
sisting of the following components: 
Structures and 1,500 


retro rocket to land the ship 


cooling system, 
pounds ; 
softly on the lunar surface, 1,100 pounds: 
propellant, 10,700 pounds; guidance and 
control equipment, 550 pounds; thermal 
protection, 400 pounds; communications, 
200 pounds ; 
and scientific instruments, 5,000 pounds. 

By means of television and telemetry 
equipment, the spacecraft would send to 
earth images and physical measurements 
of the moon’s surface and its environment 


power supplies, 550 pounds ; 
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COMPATIBILITY JS THE KEY 


to systems effectiveness and reliability, 

no matter what the application. And your 
assurance of compatibility is the systems 
engineer— trained and experienced in 

all phases of component, sub-system 

and systems design. Vitro specialists 

now provide systems engineering 

for: underwater weapon systems...missile 
ship weapon systems... fleet 4 
ballistic missile systems... 

data systems...test range “Nhs « 
systems. These engineers conceived, x 
designed and developed the world’s first 
underwater wire-guided weapon system— the 
Mark-39 torpedo, its director, fire control and 
associated equipment. They now provide systems, 
engineering for all tactical air-defense 
missile ships and Polaris FBM submarines ., 
authorized for the Navy’s missile fleet. 
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MATERIALS PROGRESS 


George S. Brady 





The “Rare” Metals.—Modern equip- 
ment technology is requiring a general 
familiarity with a wide range of metals 
seldom or never seen in a manufacturing 
plant a few years ago. In fact, even the 
names of some of these metals were, until 
recently, hardly ever heard outside of sci- 
entific circles. 

But the time has come when the much- 
used terms “rare metals” and “rare-earth 
metals” should be dropped from our vo- 
cabularies as inaccurate and confusing. 
Each of these metals has distinctive physi- 
cal and chemical properties, and engineers 
and production men will find no easy group 
short cuts to an understanding of their 
individual properties. 

“Rare” and “scarce” are only relative 
words, and most of these metals are now 
in adequate supply for essential uses. Most 
of them are quite abundant in nature, and 
are only rare in the sense that they occur 
in small percentages in the ores and are 
costly to extract by present methods. 

The sixteen metals which have been 
called “rare-earth metals” are neither rare 
nor are they “earths” in ahy technical 
sense. Battelle Memorial Institute classi- 
fies these metals into two groups: Cerium 
metals and yttrium metals. 

The cerium metals include the light 
metals from element 57 through 63. The 
yttrium metals include the heavy metals 
from element 64 to 69 inclusive, and ele- 
ment 71, and also the refractory light 
metals yttrium, element 39, and ytterbium, 
element 70. 

Yttrium is actually more plentiful in 
nature than the metal lead. With a density 
of 4.47, it is the lightest of all the so- 
called “rare-earth metals,” except scan- 
dium, and its melting point, 1,550 degrees 
centigrade, is more than twice that of 
aluminum. It has a fine silvery luster and 
is corrosion resistant at high temperatures. 

General Electric engineers have found 
that the addition of up to one per cent of 
yttrium in stainless steel raises the oxida- 
tion resistance as much as 500 degrees 
Fahrenheit higher than normal for the 
steels, and also improves the physical 
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author, and editor, Washington, D. C. He 
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materials, and his “Materials Handbook” 
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properties. Yttrium metal is now also 
being produced in the form of extruded 
tubing by the Bridgeport Brass Company. 

Nuclear Corporation of America, Bur- 
bank, Calif., is now producing ytterbium 
metal of 99-plus per cent purity in the 
forms of lump, ingots, and fabricated 
shapes for electronic applications. The 
metal has a melting point of 824 degrees 
centigrade and a density of 6.95. Dyspros- 
ium is also available as a metal of 99 per 
cent purity. It has a specific gravity of 
8.56 and a melting point at about 2,700 
degrees Fahrenheit. It has high corrosion 
resistance and a high neutron absorption. 
It has been used for nuclear control rods, 
in magnetic alloys, and in ferrites for 
microwave use. 

The first pound of pure scandium metal 
was produced this year by the Union 
Carbide Metals Company on an Air Force 
contract. Little has been known about 
this metal, and the contract provides for 
experiments on the physical and chemical 
properties. Gadolinium has been used as 
a ceramic radiation shield in the form of 
gadolinium oxide, G2Os. As a ceramic it 
has high neutron absorption, a very low 
thermal conductivity, and a high melt- 
ing point—2,350 degrees centigrade. The 
heavy metal thulium is used for radio- 
graphic purposes. Thulium-170 is a soft- 
gamma-ray emitter. 

The many possibilities for use of the 
cerium and yttrium metals for electronic 
and atomic applications, for ceramics, and 
for alloying, make a fascinating study. 
The Linde Company recently announced 
that the application of an undercoat of 
rhenium on graphite jet nozzles under the 
coating of tungsten prevents the forma- 
tion of tungsten carbide and thus gives the 
full heat resistance of the tungsten up to 
a temperature of 5,500 degrees Fahrenheit. 

While these metals are reasonably abun- 
dant in nature, they are likely to remain 
costly because of the tremendous tonnages 
of ore that must be handled and the com- 
plex extraction processes. To obtain the 
15,000 tons of uranium oxide expected to 
be produced in Canada this year, the 19 
treatment plants will have to process 
12,500,000 tons of ore, and the reprocess- 
ing of the waste liquors can produce no 
more than half that amount of thorium 
oxide. 

The complex processing necessary to 
obtain these “rare” metals is illustrated by 
the fact that this oxide must be converted 
to a nitrate. The nitrate is then treated 


with oxalic acid to form an oxalate, and 
then treated with carbon tetrachloride to 
form the chloride, which is reduced with 
sodium or magnesium to produce the 
thorium metal of 99.8 per cent purity. 

Uranium occurs in about one hundred 
known minerals, and is as plentiful in 
the world as lead or zinc, but it is spread 
out very thinly. This is true also of the 
other “rare” metals. 


High-Purity Metals.—Many of the 
more common metals are now also being 
demanded in high purity by the electronics 
industry, and the special processing re- 
quired to obtain the final degree of purity 
puts them in the category of costly “rare” 
metals. For example, zinc of 99.9997 per 
cent purity is quoted at $20 a pound, and 
silicon, one of the most abundant elements 
in the world, when required to be in the 
very pure transitor grade, with no more 
than 3 atoms of impurities per billion, 
costs $330 a pound. 


High-Strength Alloy.—Westinghouse 
Electric Corporation has a new silver- 
indium-cadmium alloy for nuclear control 
rods that has a tensile strength of about 
42,000 pounds per square inch with elonga- 
tion of 67 per cent. At a temperature of 
600 degrees Fahrenheit it retains a tensile 
strength of 17,600 pounds per square inch 
and a yield strength of 9,600 pounds per 
square inch. It contains 80 per cent silver, 
15 indium, and 5 cadmium. 

The high structural strength and low 
neutron cross section of columbium has 
made this metal desirable for nuclear and 
aircraft applications, but for high-tempera- 
ture use it must be protected from oxida- 
tion. Union Carbide Metals Company has 
found that molybdenum disilicide coatings 
will give good protection in the range 
from 1,100 to 1,500 degrees centigrade. 


Molybdenum Cores.—U niversal-Cyclops 
Steel Corporation advocates the use of 
molybdenum cores in die-casting dies for 
aluminum casting to replace tool-steel 
cores. The molybdenum alloy used con- 
tains 0.5 per cent titanium. Besides its 
high resistance to heat checking, it has 
high thermal conductivity which aids cool- 
ing, and a lower coefficient of thermal ex- 
pansion which permits closer tolerances 
in the castings. 

Molybdenum cores have shown five 
times the service life as compared with 

(Continued on p. 116) 
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GAR WOOD HC-4 CRANES devel- 
oped for military helicopter airlift, 
offer 4000 Ib. capacity . . . fully hy- 
draulic operation. Cantilever-type 
boom telescopes from 8 to 16 feet. 


GAR WOOD - ST. PAUL DUMP BODIES 
are reinforced to eliminate spread- 
ing, sagging or warping. Telescopic 
and arm-type hoists are preferred 
for smooth operation. 


EVEN THE HARDEST JOB CAN BE MADE EASY... 


by equipment that is easy to operate and easy to 


for ease of operation 
and maintenance 


GO 
GAR WOOD 


GAR WOOD WINCHES will never 
stick or freeze! Clutch is fully 
enclosed to keep rust, weather 
and dirt out. Self-engaging 
clutch prevents slipping. 


maintain. With Gar Wood, you get advanced features 


that give maximum ease of operation and maintenance. 
Check the complete line of Gar Wood truck equipment 


and construction machinery. Write to Customer Service 
Dept., Gar Wood Industries, Inc., Wayne, Michigan. 


July-August 1960 


GAR WOOD EXCAVATORS with 
independent travel let opera- 
tor hoist or swing while mov- 
ing. Compact machinery deck 
makes parts easily accessible. 


a 
Cet 1 Lejos 
INDUSTRIES, INC. 


Wayne, Michigan 
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cores of tool steel, but molybdenum can be 
work-hardening, and 


must 


only by 
found that 


hardened 
users have dies be de 
signed and used in such a way as to avoid 
any bending of the cores when hot. 
Another recent use for molybdenum is 
for increasing the hardness and wear re- 
Climax 


that 


sistance of chromium coatings 


Volybdenum Company has found 
about one per cent of molybdenum alloyed 
with the chromium will give an electro 
plate of greatly increased hardness 

Titanium Kettles.—The experiences of 
food-processing plants in trying to solve 
the problem of serious corrosion in hot 
processing equipment should be of value 
in many other industries. In large process 
ing kettles where the acetic acid and so 
dium chloride (common salt), followed 
by frequent alkali scourings, caused deep 
pitting and corrosion of Type 316 and 
other stainless steels and high alloys, Ke- 
public Steel Corporation, in tests runs 
with the /7. J. Heinz Company, found that 
titanium kettles remained bright and free 
of any corrosion after 4,000 hours of proc- 
essing time and 300 cleanings with strong 
alkalies 

The products processed contained from 
1.75 to 44 per cent acid with a pH of 
3.1 to 4.0, and up to 6 per cent salt. Tem- 
peratures were up to 212 degrees Fahren- 
heit. The kettles shell of 
titanium RS-55 shell of 


RS-70. 


have an inner 


and an outer 


New Shipping Container.—A new 20- 
ton capacity container for shipping bulk 
materials on flatcars, flatbed motor car- 
riers, and ships, designed by the Union 
Carbide Plastics Company, is made of 
epoxy-glass fiber. The container, measur- 
ing 24 by 8 by 8 feet, has only 75 per cent 
of the weight, and several times the rigid- 
ity, of an aluminum cargo carrier of the 
same capacity. The panels are 4 by 8 feet 
by 2 inches thick, built up with a cor- 
rugated core of heavy cardboard covered 
with epoxy-glass fiber mat and having a 
flat epoxy-glass skin on both sides. 

Each pounds. The 
panels are bonded to a steel frame with 
members at 4-foot intervals. The 
floor panels have an aluminum core de- 
signed to carry a loading of 250 pounds 
per square foot. General American Trans- 
portation Company and Highway Trailer 
Company, who build the containers, be- 
lieve that another 500 pounds can be saved 
by eliminating the floor frame and using 
a monolithic epoxy-glass floor. 


panel weighs 64 


cross 


Aluminum and Steel Tanks.—Engi- 
neers of Reynolds Metals Company have 
tabulated some useful figures on com- 
parison between aluminum alloys and 
Type 304 stainless steel used for tanks 
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for: transporting and for storing liquid 
oxygen and other pressurized liquids. At 
the ASME allowable stresses of 18,750 
pounds per square inch for stainless-steel 
plates and 10,000 pounds for aluminum 
alloys, an average thickness of wall for 
the aluminum tank is 0.573-inch, compared 
with 0.312-inch for the stainless steel. But 
the total weight of the aluminum tank is 
only 62 per cent that of the steel tank, 
and the cost is only 58 per cent that of 
the steel tank. 


Tellurium.—It looks as if tellurium will 
be coming into demand for thermoelectric 
uses. Only limited quantities of this metal 
have been needed so far for use in rubber, 
for tellurium-lead and_ tellurium-copper, 
and in free-machining steels. It occurs in 
minerals in only minute quantities, and it 
is usually classed with the “rare’’ metals. 
But authorities say that the supply can 
be more than doubled from domestic non- 


ferrous refinery residues 


Beryllium.—Beryllium is another “rare” 
metal previously used only in relatively 
small alloys and 


quantities, mostly in 


ceramics, but which now is coming into 
greater use. Beryllium bolts and fasteners 
are being used in missiles and nuclear 
equipment. Its weight is only 50 per cent 
that of titanium and 70 per cent that of 
aluminum, and it has many desirable 
characteristics. The melting point is high, 
2,341 degrees Fahrenheit, it is a reflector 
of neutrons, and, when alloyed, it has high 
hardness, strength, and corrosion resis- 
tance. 

Superior Tube Company is now offer- 
ing beryllium tubing which is imported 
from England. The tubes come in sizes 
from 0.250 to 2 inches, O.D. The metal 
has been obtained largely from imported 
beryl ore, which has been classed as a 
strategic material and stockpiled. 

But, actually, low-grade ores are very 
plentiful in this country, and now at least 
company, Mineral 
Chemical Company, Loveland, Calif., has 
a chemical process for extracting beryl- 
lium of 99.99 per cent purity from low- 


one Concentrates & 


grade domestic ores. 


Synthetic Fiber Rope.—P/ymouth Cord- 
age Company gives some interesting test 
figures on its Prolene heavy marine rope. 
“Prolene” is the relatively new polypropy- 
lene fiber of the /ndustrial Rayon Corpo- 
ration. When loaded to 50 per cent of its 
break strength the rope has a permanent 
elongation, or set, of 20 per cent, compared 
with 19 per cent in nylon and 11 per cent 
in Manila rope. After this set, the work- 
ing elasticity is 16 per cent compared with 
25 per cent for nylon and 8 for Manila. 

As towrope or hawser it is thus inter- 
mediate between nylon and Manila, but 
it has advantages over both in lighter 
weight and in a 5 per cent increase in wet 


strength over dry strength. A 2-inch 
heavy-lay marine hawser weighs only 73 
pounds per 100 feet, and has a tensile 
strength of 59,000 pounds per square inch. 

Tungsten Coatings.—National Bureau 
of Standards has developed a thermo- 
chemical method of depositing coatings of 
high-purity tungsten that are denser and 
more nonporous than coatings applied by 
flame spraying. The coating may be ap- 
plied to ceramics as well as to metals and 
should be useful for nozzles and for mis- 
sile and jet-engine parts where resistance 
to temperatures above 2,000 degrees centi- 
grade is needed. 

A mixture of one part by volume of 
tungsten hexafluoride to three parts hy- 
drogen is passed into a chamber contain- 
ing the parts heated to above 300 degrees 
The reduced 
and deposits tungsten on the parts. De- 
position is about sixty times faster than 


centigrade. hexafluoride is 


by electrodeposition, making it possible 
for the production of complete tungsten 
parts of complicated shape by a build-up 
over disposable forms. 

Plastic Fans.—Blowers for chemical 
plant exhaust systems, produced by /n- 
dustrial Plastic Norwood, 
Mass., are made entirely of rigid unplasti- 


Fabricators, 


cized polyvinyl chloride plastic. They are 
in capacities up to 2,000 cfm., and resist 
the action fumes up to a 
temperature of 140 degrees Fahrenheit 


of corrosive 


Magnesium Pallets—New materials- 
handling pallets of the Mag-Craft Corpo 
ration, Grand Rapids, Mich., are of cast 
magnesium of an ingenious grid design 
with tubular forms of legs. Advantages 
over conventional wooden pallets are light 
weight, ease of handling, increased load 
capacity, and greater durability. 


Aluminum Barges.—Reynolds Metals 
Company has contracted to build all 
aluminum tank barges for transporting 
liquid chemicals on inland waterways. The 
first two barges, to be leased to the Na 
tional Marine Service, will be 130 feet 
long, 50 feet wide, and 12 deep, drawing 
only 8.6 feet when fully loaded. Such a 
barge will have a capacity of 12,500 bar 
rels, or 1,600 short tons—20 per cent more 
than is possible in a steel barge of equal 
size. Reduced maintenance costs and ease 
of cleaning are other advantages. 


Lightweight Pilot Boat.—A 35-foot all- 
aluminum pilot boat built for the Kaiser 
Aluminum & Chemical Corporation for 
use at its Jamaica operations is made of 
Alloy 5083 and weighs only 19,700 pounds. 
The hull, bulkheads, and deck are of 
14-inch plate, the deckhouse and cabin are 
of %-inch plate, and the keel is a 1% by 
6-inch plate. With twin 95-horsepower 
engines its draft is 3 feet. 
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SITE SUPPORT IN MINUTES WITH ALOUETTES! 





ALOE ie- 


ANB THE MINWVIES PHILOSOPHY" 


Our defense and offense complex must function in a matter of minutes. 
Reliable missile site support in “minutes” can be maintained by instant- 
starting, jet-powered Alouette * helicopters, world’s only time-proven 
turbine copter. An Alouette Site Support Program is immediately 
available to the military—with tested reliability, and low maintenance 
and operational costs — at ONE-HALF THE COST of comparable 
programs. 
The Alouette MEANS reliability, ease of maintenance and minimum 
operational budgets with the advantages of turbine power. 


*Designed by Sud Aviation 
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ROCKETS AND GUIDED MISSILES 


Alfred J. Zaehringer 





Thor in England.—Some sixty Thor 
pads, requiring a total of nearly a quarter 
of a million cubic yards of concrete, are 
now at English bases ranging from Nor- 
folk through Rutland and Lincolnshire to 
Yorkshire. The missiles are in groups of 
three at RAF sites. Each T-shaped pad 
takes a missile and shelter, plus liquid- 
oxygen, kerosene, and nitrogen tanks. In 
addition, there are buildings for crew, 
power generation, and storage. Each pad 
is protected by earthworks, floodlights, 
and security fences. 

The twenty bases require a staff of 
4,000. All personnel (British) were trained 
in the United States. For each group of 
three missiles—on 24-hour watch—there 
is one British launch control officer and 
one American authentication officer. The 
American contingent is made up of thirty- 
six officers and fifty senior NCO’s 

Reaction time for the missile has not 
been announced, but the goal apparently 
is an ability to launch within fifteen min- 
utes. The British can initiate the count- 
down, but only the American authenti- 
cation officer can release the nuclear 
warhead. 


More Agena’s.—NASA is to purchase 
sixteen Agena-B vehicles. The engines 
burn nitric acid and hydrazine, are able 
to restart in space, carry a guidance unit, 
and are used as a second stage atop 
Thor and Atlas. The $50 million Agena 
contract will be spread over the next 
three years. As an Atlas second stage it 
will be able to orbit 5,000 pounds at an 
altitude of 300 miles or put 800 pounds 
into deep space. The Thor-Agena combi- 
nation will be used primarily for earth 
orbital missions, lifting up to 1,500 pounds. 

Agena-B has a diameter of 5 feet, is 
more than 25 feet long, and has an engine 
thrust of 15,000 pounds for 240 seconds, 
giving a total impulse of 3.6 million 
pound-seconds 


Storable Titans?—It is believed that 
the Titan ICBM—probably in later pro- 
duction models—will be modified to use 
storable propellants. Though not specifi- 
cally mentioned officially, announcement 





Mr. Zaehringer, president of the Amer- 
ican Rocket Company, Wyandotte, Mich., 
is a recognized authority on astronautics, 
guided missiles, and jet propulsion. 





of large-scale production increases of ni- 
trogen tetroxide at Hercules, Calif., ties 
in well with the storable Titan reports. 
Storable nitrogen tetroxide facilities are 
being quadrupled, and increased produc- 
tion would be available in the early part 
of the third quarter of this year. 

Because its density is higher than that 
of liquid oxygen, the nitrogen oxidizer 
would allow more propellant to be placed 
in rocket tanks. However, the additional 
weight at full fillage would require struc- 
tural modifications and increased engine 
thrust. Therefore, reduced volume fillings 
(but perhaps at equal weight) might al- 
low the same range but with the added 
bonus of no propellant loss during 
stand-by. 


Hybrid Rockets.—A combination of the 
liquid and solid rocket seems near, and 
three firms have announced development 
programs in hybrid rockets. In the hybrid 
system, a noncryogenic oxidizer (such as 
nitric acid or nitrogen tetroxide) is in- 
jected into the rocket motor. Lining the 
combustion chamber is a burnable solid 
fuel—much like a solid-propellant grain. 

Multiple starts and control of thrust 
from zero to one hundred per cent of 
design are advantages claimed along with 
reduced complexity and long storage life 
over the straight liquid rocket. Areas of 
application include orbital correction mo- 
tors, retrorockets for soft lunar landings, 
and to provide the limited and variable 
“G” forces required for space operation 
with human payloads. 


Dyna-Soar Booster.—The winged rocket 
glider with orbital capabilities will prob- 
ably use the Titan-J booster in early 
suborbital tests through 1964. A modified 
Titan or Atlas may be used for orbital 
tests while the Saturn booster may be 
used should the system become opera- 
tional. 

Some 11 rocket gliders are scheduled 
for production with a total budget of 
around $800 million during the next 5 or 
6 years. At the present time, plans call 
for at least one, and possibly two, Titan 
launch pads at Cape Canaveral, Fia., 
to be made available for Dyna-Soar. 


Minuteman.—<Acceleration of the en- 
tire solid rocket ICBM program was 
announced recently by the Air Force after 
successful firing tests on the criticai first- 
stage design. Data are finally available 


on such previous uncertainties as acous- 
tics, heating, pressure, and vibration fac- 
tors. The first stage is the largest solid- 
propellant rocket under development and 
is twice the size of any similar propulsion 
unit. Equipped with four nozzles, the cas- 
ing appears to be 12 to 15 feet in diameter 
and may hold over 4,000 pounds of 
propellant. 

Meanwhile, success is reported on the 
second-stage engine where full duration 
tests have been made on full-scale, flight- 
weight units. The third stage, said to be 
the X-248, uses a cast, double-base pro- 
pellant whereas the first and second 
stages use composite propellants. 

The Air Force has released photos 
showing launch tests of the solid ICBM 
from underground silos at Edwards Air 
Force Base, Calif. Cables restrain the 
missile from full free flight after it rises 
several hundred feet, permitting recovery 
for examination. 


Polaris—With the Polaris program 
well under way, the Navy has shown its 
$27.5 million support plant near Charles- 
ton, S.C., where it will assemble, load, 
and maintain the fleet ballistic missile at 
its Naval Weapons Annex which includes 
6 buildings and 36 magazines on an 880- 
acre site. Meanwhile, a continuous-mix 
process is being evolved for loading the 
solid rocket. On April 25th, a Polaris 
roared 1,150 statute miles out over the 
Atlantic from a Cape Canaveral launch- 
ing pad. 


Nike-Zeus.—First underground launch 
of this antimissile missile was successfully 
made from White Sands Missile Range, 
N. Mex. Only the first stage, developing 
450,000 pounds of thrust, was used, with 
an inert second stage and warhead. The 
test firing was the fourth completely 
successful one in the six launchings to 
date. Two were partly successful. 


Skybolt.—This air-launched ballistic 
missile, with a range of 1,000 miles, is 
reported to be a 2-stage solid rocket. The 
air-to-ground missile is to be carried on 
Air Force strategic bombers, providing 
America with a new and highly mobile 
ballistic-missile striking force. Propellant 
combination used in the Skybolt will draw 
heavily from the Polaris and Minuteman 
programs, giving twenty per cent propul- 
sion savings in terms of time and money 
to be spent on the program. 
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Multi-Use 
Automated 


Maintenance 


The recent demonstration of multi-purpose 
test equipment (MPTE), developed by 
RCA under a series of Army Ordnance con- 
tracts, highlights a new dimension in auto- 
mated multi-use systems support and culmi- 
nates a long-term RCA effort in this field. 
This General Evaluation Equipment is an 
automated, transistorized, dynamic check- 
out system. It contains a completely modu- 
larized array of electronic and mechanical 


evaluation equipment, capable of checking 
a variety of electromechanical devices, 
ranging from radar subassemblies to missile 
guidance computers. MPTE provides the 
stimuli, programming, control, measure- 
ment and test functions for the NIKE AJAX, 
NIKE HERCULES, LACROSSE, HAWK 
and CORPORAL missile systems and has 
been extended to other weapons systems 
related to our defense efforts. 
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ARMAMENT ELECTRONICS 


W. H. Van Vliet 





Wide-Band Recorder.—A _ lightweight 
wide-band magnetic tape recorder has 
been developed by Ampex Corporation. 
rhe recorder, suitable for use in airborne 
electromagnetic reconnaissance, has been 
delivered to the Aerospace Technical In 
Center at Wright-Patterson 
Air Force Base. The recorder response 
is flat to within 3 db. between 10 cps. and 
4 me 


telligence 


on two channels, and between 200 
cps. and 15 ke. on two auxiliary channels 
The recorder uses four recording heads 
channel, and addi- 
tional heads for the narrow-band channels 
and for control and monitoring. 


for each wide-band 


Atmosphere Research.—The 
of Standards and the 


Upper 
National 
\irborne Instruments Laboratory will de- 


Bureau 


velop satellite payload and ground-con- 
trol equipment to study electron density 
of the upper atmosphere above the F-2 
The of Standards will 
establish experimental constants and in- 


region. sureau 
terpret data, and the Airborne Instrument 
Laboratory will design, develop, and con- 
struct airborne and ground checkout and 
ground-display equipment 


A “super” navi- 
Air Force 
flight 
Total 


flying time for the aircraft was 3 hours 


Semiautomatic Flight. 
gation system has guided an 
F-106 Delta Dart on a 
between California and 


nonstop 
Florida. 


and 17 minutes and, for the pilot, about 
5 minutes of Key to the 
fully automatic flight was the aircraft's 
MA-1 fire-control 
tem, 
through all phases of an intercept mission 
from shortly after take-off to touchdown. 
Before the F-106 took off, engineers pre- 


flying effort 


navigation and sys- 


designed to fly the interceptor 


programmed its entire flight profile into 
the MA-1 system’s airborne digital com- 
puter, including such information as route, 
altitude, and fuel available 

With these data and continuous range 
flashed to the 
(tactical air 


and bearing information 


speeding aircraft by Tacan 





Lieutenant Colonel Van Vliet, U.S.A.F. 
Ret.), 
electronics, Northeast Air Command, and 
formerly chief of the Operations Dwision, 
lir Force Services, is an 
electronics systems engineer in the Cali- 
fornia Division, Lockheed Aircraft Cor- 
poration, Burbank, Calif. 


formerly director of armament 


Ammunition 
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navigation) stations across the country, 
the system automatically compared the 
jet’s position to the prescribed route and 
supplied signals to the airborne flight con- 
trol system, automatically correcting head- 
ing and altitude. 

Signals from each new Tacan 
automatically projected a 400-mile-diame- 
ter map on the pilot's tactical situation 
display screen. These signals tuned the 


station 


interceptor’s radio receiver to the proper 
wave length and informed the computer 
which map was being displayed. 

Throughout the flight the aircraft's pre- 
cise position in relation to each control 
station, specific way points, mountains, 
air bases, and cities was indicated on the 
screen by a constantly moving symbol of 
the interceptor. The symbol was posi- 
tioned by the computer, which in turn 
navigated by reference to the Tacan sig- 
nals. 

The flight was the longest ever made 
by an interceptor aircraft without refuel- 
ing. The MA-1 
by Hughes Aircraft Company. 


system was developed 


Cryogenics.—Many firms are now do- 
ing research in the new field of cryogenic 
electronics—electronics operating below 
125 degrees Kelvin. Cryogenic electronic 
devices are of great interest because of 
their potentially small size, light weight, 
and extreme accuracy. The greatest prob- 
lem in the use of cryogenics is the equip- 
ment needed for reaching the required low 
temperatures. 


Ultraviolet Communications. — Ultra- 
violet may be of great value for com- 
munication between vehicles, ac- 


cording to General Precision, Inc. X-ray 


space 


and gamma-ray regions also were studied 
but were found to be inadequate for this 
use because of poor signal-to-noise ratio. 
However these conclusions are based on 
known equipment. Optical masers are 
being developed which may make the use 
of these regions more feasible. 


Solid-State Infrared.—Martin Company 
will soon construct a 600 kmc. maser as 
the first in a series of devices expected to 
lead to the development of a solid-state 
infrared maser. The company has set its 
goal on a sensitive oscillator and ampli- 
fier for long-range space communications. 


ICBM Defense.—The Air Force Ad- 


visory Board is reviewing a proposal that 


$10 million in funds be allocated in fiscal 
year 1960 toward construction of an ex- 
perimental facility at Yucca Flats, Nev., 
for work on high-energy, ground-based 
devices which can stop ICBM warheads 
before they enter the atmosphere. Dr. 
Joseph Charyk, Under Secretary of the 
Air Force, described the project as an 
addition to the work of the Advanced 
Research Projects Agency. 


Airtrac.—The Marine Corps will soon 
have the first helicopter-carried electronic 
air defense system. The system, called 
“Airtrac,” was developed by Hughes Air- 
craft Company to give tactical support to 
Marine ground troops. The system elec- 
tronically coordinates split-second firing 
of Terrier and Hawk guided-missile bat- 
teries, promising nearly instant destruc- 
tion of hostile supersonic aircraft. 

The system is transported in helihuts— 
3,500-pound aluminum and plastic “boxes” 
containing the electronic air-defense equip- 
ment. Each hut is approximately the size 
of the rear section of a 2%-ton truck, and 
can be carried underneath a helicopter. 
The system can go action within 
minutes after the helihuts are landed 
Included in the system are an “operations 
central” helihut (the heart of the highly 
mobile system) and four or more coder- 
decoder helihuts. Supporting radars and 
antennas for the operations central also 


into 


are transported by helicopters. 


NASA Echo.—Modification is now un- 
der way on Jet Propulsion Laboratory's 
Goldstone, Calif., tracking station to pro- 
vide it with transmitting capability. When 
completed, the installation will include 
85-foot-diameter tracking and transmit- 
ting antennas, a 960-megacycle receiver, 
and a 10-kw. transmitter that can operate 
between 890 and 3,000 megacycles. The 
new station will be put to use first in con- 
nection with NASA’s Project Echo to 
determine the capability of passive com- 


munications satellites. 


Polish Cyclotron.—Poland is due to 
complete the installation of a cyclotron at 
the Nuclear Research Institute near 
Prague soon. The cyclotron will be capa- 
ble of accelerating alpha particles to an 
energy of over 20 million electron volts 
and neutrons to an energy of about 12 
million electron volts. 


ORDNANCE 





You name the environment 
.» , TENNEY will simulate it! 


Altitude, heat, cold, explosion, vacuum . .. whatever 
environment you need, there is an extensively- 
tested Tenney prototype already built that is very 
near your specifications. By adjusting the proto- 
type to fit your particular requirements, we can 
make delivery in a surprisingly short time. In 
operation, your Tenney chamber will reach ideal 
environmental conditions quickly, maintain them 
efficiently throughout the test run, and pro- 


vide accurate data for quick, simple evaluation. 


Tenney, pioneer in the science of environmental 
testing, is today the world’s largest, most experi- 
enced creator of environmental testing equipment. 
Write today for literature describing Tenney’s com- 
plete line of prototype chambers, or for informa- 
tion on Tenney’s research and development, 
engineering consultation, and design services. 





ENGINEERING, INC. 
1090 SPRINGFIELD ROAD, UNION, N. J. 


PLANTS: UNION, N. J. & WILMINGTON, N. C. * THERE IS A TENNEY CHAM- 
BER TO SIMULATE ALTITUDE, HEAT, COLD, HUMIDITY, VACUUM, EXPLOSION, 
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FOG, AND MOST OTHER ENVIRONMENTAL CONDITIONS 





You Get Better Results in 
i 


Use the NIAGARA 
AERO HEAT EX- 
CHANGER to con- 
trol the temperature 
of your quench bath 
and you remove the 
heat at its rate of in- 
put, always quench- 
ing at the exact tem- 
perature that will give 
your product the best 
physical properties. 
The Niagara Aero 
Heat Exchanger transfers the heat to atmos- 
pheric air by evaporative cooling. It extends 
your quenching capacity without using extra 
water. It pays for itself with water savings. 
With the Niagara Aero Heat Exchanger you 
have closed system cooling, free of dirt and scale. 
Write for Bulletin 120 


NIAGARA BLOWER COMPANY 
Dept. 0-7, 405 Lexington Ave., New York 17, N. Y. 


District Engineers in Principal Cities 





SEND YOUR BLUEPRINTS... 


for our 

prompt 
quotation 

on metal 
stampings. 
Latest brochure 
sent upon 
request. 


MATERIAL 


We are thoroughly 
familiar with 
Government 
Inspection 
requirements, 
specifications, 

and procedures. 





CARLSTROM PRESSED METAL CO., INC. 
57 Fisher Street 
Westboro, Massachusetts 
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Kitty Hawk to Sputnik to Polaris. By Eugene E. Wilson. 

Barre, Mass: Barre Gazette. 231 pp. $5. 

NEVER in the history of international relations has there 
been greater need for the rule of law rather than the rule of the 
jungle in international affairs. Such has been the striving of 
mankind since the dawn of the Christian era. After nearly 2,000 
years it must be admitted with shame that little or no permanent 
progress toward this beatific goal has been made. Yet men must 
strive to bring about the rule of justice, even though mighty 
adverse forces always frustrate these desires before their com- 
plete accomplishment. 

For generations the morals of this problem have been paral- 
leled by three-dimensional forces when the dogs of war were 
unleashed. Now the problem is four-dimensional. Man's ventures 
into space have brought new complications and, with them, new 
obligations. It is high time that mankind outlaw armed conflict, 
else mankind itself faces obliteration from the very weapons it 
has created. 

These are reflections a reader is led to by the author of “Kitty 
Hawk to Sputnik to Polaris,” Eugene E. Wilson, who is a 
pioneer aviator. He knows the sea and the air at first hand. After 
graduation from the Naval Academy and service in the Navy 
he turned to industry, becoming a principal executive in the 
United Aircraft Corporation. 

In 1943 at the request of the revered James V. Forrestal, then 
Secretary of the Navy, he undertook to enlist the cooperation of 
the aircraft manufacturing industry in the formation of postwar 
aviation policy. Hence he is well qualified to describe the inside 
story of the struggle for air and space supremacy, This he does 
with directness. 

Were an author of such distinction and ability as Mr. Wilson 
to allow the telling of this story to stand without a solution to 
the basic problems stated, his efforts would be a simple recount- 
ing of experiences. He is far too wise to devote his exceptional 
talents in this direction 

He is also philosophical to the point of drawing sound con- 
clusions, the greatest of which he calls the Return of the Sword 
of the Spirit—a plea for the rule of justice and peace among 
nations, sanctioned by authority under law. 

In his earlier books, this same philosophical point of view has 
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been expressed with similar clarity. He 
has written “Air Power for Peace,” 
“Slipstream,” and “Wings of the Dawn.” 
He has also appeared before many audi- 
ences of thinking men to state his thesis. 
He is a frequent contributor to the pages 
of this journal. 

It is no mere coincidence that Mr. 
Wilson’s book appearing at this time 
stresses the essentiality of morality in 
international conduct. In the May-June 
1960 issue of this journal a new book on 
this same theme by Thomas E. Murray, 
formerly a member of the Atomic Energy 
Commission, was reviewed. Military men 
without exception are constantly stressing 
that armed conflict is as archaic as in the 
days of the Old Testament. 

Let us hope that these appeals added 
to those of our realistic religious leaders 
eventually will restore the rule of reason 
to international relations. Next best 
would be a return to the rules of war 
which would guarantee the safety of ci- 
vilian populations against indiscriminate 
bombing of nonmilitary targets. 

Such authors as Mr. Wilson are to be 
listened to, studied, and praised, for they 
point the way to international sanity 
if the nations of the world are wise 
enough to follow.—L. A. Copp. 


The Professional Soldier. By Morris 
Janowitz. Glencoe, Ill.: The Free 
Press. 464 pp. $6.75. 


€ AN the professional soldier, command- 
ing conventional military organizations, 
be transformed into the political-minded 
manager of atomic-age armed forces? 

The author of this sociological study 
seeks the answer to this question by ex- 
amining the military profession and its 
environmental factors, such as broadening 
social origins, career motivation and pat- 
terns (more aides than combat soldiers 
achieve high rank), military community 
life, the disappearance of the anachronis- 
tic heroic leader, and the substitution of 
management for old-fashioned discipline. 

More germane to the military elite are 
public relations and pressure groups, al- 
liances with civilians, political beliefs and 
practices, and, finally, civilian control of 
the military. 

The gallant leader of the oft-lamented 
Old Army passes, giving way to the new 
civilian-military manager, who discards 
rule by authoritarian dicta for “manage- 
ment by persuasion, explanation, and ex- 
pertise.” This professional soldier of the 
atomic age is, or aims to be, of the mili- 
tary elite, the high brass. His education 
is more cosmopolitan than of old, al- 
though the three military academies will 
continue to furnish a disproportionate 
share of the elite. His career motivation 
tends to be influenced more by material 
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and less by idealistic considerations, and 
the 8-hour day, 5-day week, and fringe 
benefits are now meaningful. 

He must be more versatile because the 
gap between military and civilian has 
been narrowed and he must be prepared 
to perform well all his former military 
duties and, in addition, some civilian occu- 
pational specialties. Civilian control will 
not be onerous or novel to him. The Army 
always has been under the control of 
civilians in the Executive Branch, only 
now a new layer has been added to the 
cake—the hierarchy of permanent-career 
civil servants. 

He can no longer plead that, as a public 
servant, he is not interested in politics 
because, willy-nilly, politics is going to be 
just as much a part of his life as is mili- 
tary science. 

“The Professional Soldier” is timely 
and to the point at this juncture in in- 
ternational affairs. It offers a capable, 
comprehensive description and assessment 
of our armed forces as they are and as 
they must be to deal with the spectrum 
of modern war.—CHarLtes McKNIGHT. 


The West Point Atlas of American 
Wars. Chief editor, Col. Vincent J. 
Esposito. New York: Frederick A. 
Praeger, Inc. Published in two vol- 
umes. Approximately 880 pages. 
$47.50. 

THE United States Military Academy 

has designed a unique atlas and military 

history in which the maps are basic, with 
the text being supplementary to them 

The 2-volume set opens with an intro- 
ductory letter from President Eisen- 
hower, which states in part: 

“I am confident that “The West Point 
Atlas of American Wars” will prove a 
tremendous aid in instructing—and in- 
spiring—the minds of those whose pro- 
fession it wiil be to defend the frontiers 
of the free world against all enemies.” 

These volumes promise to fulfill that 
confidence. 

While the text briefly notes events as 
early as 1689, the first map covers the 
capture of Louisburg in 1745. Volume I 
depicts the Colonial Wars, the Revolu- 
tion, the War of 1812, the Mexican War, 
the American Civil War, and the Span- 
ish-American War. 

Volume II maps World Wars I arid II 
and the Korean war. Where warranted, 
each volume carries several maps for a 
single campaign (to the surprise of no 
one, Gettysburg has eight). 

To complete the volumes, there are 
extensive bibliographies of worth-while 
references for those who desire further 
detail. 

Although expensive, this atlas is un- 
usually suitable as a gift to a military 
friend or to an alma mater—high school 
or university—which should have avail- 


able such an authoritative and detailed 
American combat history —H. C. THAYER. 


Yankee from Sweden. By Ruth White. 
New York: Henry Holt & Company. 
299 pp. $4.50. 

eo OHN Ericsson was a genius. His con- 
tributions to steam engineering and ship 
propulsion mark him as a giant among 
those who led the way into the exploding 
technological revolution of our age. His 
achievements do not need the device of 
showing him struggling almost alone 
against a backward and usually unsympa- 
thetic, if not hostile, world. 

That Ericsson’s projects brought heavy 
financial losses to a long string of backers 
and profits to few, is ably pointed out in 
this book ; yet both the British and Amer- 
ican Navies are condemned for not jump- 
ing on the band wagon. Mrs. White her- 
self takes note of “millions of dollars . . . 
appropriated for useless maritime experi- 
ments during the Civil War” which she 
feels influenced Congress in refusing the 
Navy’s strong request for appropriations 
to support Ericsson’s postwar DesTROYER 
and torpedo work. 

This book gives the impression that 
practically only two naval officers, Stock- 
ton and Matthew C. Perry, believed in 
steam power and that it was “bitterly 
opposed” by most of the Navy 

The facts, of course, are that much of 
the scientific development of the genera- 
tion preceding the Civil War came from 
naval leadership, just as it has in this 
century. This was so because in addition 
to noted leaders like Perry and Stockton 
there were scores of other officers who 
promoted the progress of steam afloat 

In other fields of science of that time, 
the Navy likewise furnished world-re 
nowned leaders and colleagues of lesser 
stature: Wilkes in exploration, Dahlgren, 
in ordnance, and Maury in oceanography 
(he is said to have been decorated by 
foreign governments more than any other 
American of his time). 

According to Ericsson’s biographer, in 
the decade after the Princeton disaster 
of 1844, a time of fruitful prosperity for 
Ericsson’s engines and propellers in mer- 
chant service, “the U. S. Navy remained 
aloof, however, silenced by the cold dis- 
approval of sea captains hiding their 
opposition to change behind loyalty to 
their stately sailing ships.” 

According to Department of Commerce 
statistics, Preble’s “Chronological His- 
tory of the Origin and Development of 
Steam Navigation,” and pertinent Naval 
Registers : 

In 1840, slightly under ten per cent of 
the U. S.. Merchant Marine was steam- 
propelled. Most of these steamships oper- 
ated in inland waters and coastal trading ; 
few engaged in foreign trade—an im- 
portant comparison since most naval ships 
had to be prepared to serve overseas. In 
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this same year, of thirty-six ships in commission in the Navy, 
three were steam-propelled. Of perhaps more significance is that 
of the fifteen ships built or acquired by the Navy since 1830, 
three (twenty per cent) were steam-propelled. 

3y 1860 the Navy had become about 50-50 steam and sail; 
nearly all sailing warships were antiques that the Navy held 
on to as birds in the hand. The Merchant Marine was now only 
fifteen per cent steam.—E. M. Evver. 


The Sinai Campaign of 1956. By Edgar O’Ballance. New 
York: Frederick A. Praeger, Inc. 223 pp. $5. 


THIS is an excellent background and tactical study of the 
eight-day campaign that put the Israelis in command of the 
entire Sinai Peninsula, but it is doubtful if future historians 
will agree with all the author’s conclusions, nor is it likely that 
future Israeli-Arab contests can be judged by what appeared as 
an easy Israeli victory. The author believes that the Israelis 
could take Saudi Arabia in forty-eight hours. But he does not 
explain that “taking” and “keeping” are two distinct things. 

The British-French ultimatum on the second day of the cam 
paign was a vital factor, preventing the Egyptians from sending 
reenforcements across the Suez Canal and from using their 
bombers against Jerusalem and Tel Aviv. 

The Egyptian forces in Sinai constituted immobile garrisons 
with incompetent political officers. However, even when aban- 
doned by their officers, the poorly trained Egyptians did fight 
well, as is shown by Israeli losses. The Israelis lost fifty per cent 
of their officers, a loss of trained personnel that no organization 
could stand in a long campaign 

Much of the newspaper comment on the Sinai campaign was 
one-sided and gave the impression that the campaign was noth 
ing short of brilliant. The background given in this book, if 
studied carefully by the military student, might give a different 
impression on what could happen in a longer conflict under 
different political circumstances.—GeEorGE S. Brapy 
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Universal Engineer Tractor 


(Steel bulldozer that flies) 


“What we want is an earthmover that can do the work of conventional scrapers, 
dozers, and tractors . . . but which weighs only half as much . . . can be parachuted 
into a combat area, or flown in by helicopter!” 


Army ballastable all-purpose tractor, manufactured for Barnes & Reinecke, Inc., by Hendrickson Manufacturing Company, Lyons, Illinois, 
is built light enough to be transported by air through the use of USS MAN-TEN High-Strength Steel and USS “T-1" Constructional Alloy Steel. 


That was the demand made of the U. S. Army Engineer Center, Ft. Belvoir, Va. 
It was fulfilled through ingenious design using welded USS Man-TEN High-Strength 
Steel and super-strength USS ““T-1” Constructional Alloy Steel. 

The ballastable all-purpose tractor weighs approximately 16,000 lbs. empty; 
32,000 Ibs. loaded. The weight reduction problem was solved by designers from 
Barnes & Reinecke, Inc., Chicago engineers. They designed the tractor in three 
sections—front end, scraper bowl and rear end. 

The scraper’s yoke, bowl frame, apron ejector, bowl skin and drawbar were 
welded from 3,370 pounds of ““T-1”’ Steel, which has a minimum yield strength of 
100,000 psi. Maximum working stresses on these parts were designed to 60,000 
psi, more than triple the working stress that would be used with carbon steel. This 
permitted maximum weight reduction while retaining strength. 

By using USS Man-TEN High-Strength Steel in the dozer blade and rear-axle 
housing, they obtained the necessary strength with a reduction in plate thickness 
from the usual !4” and 1” down to 4” and 4%". USS MAN-TEN steel parts totaling 
1,350 pounds were designed to a maximum weight reduction while retaining strength. 

The machine shown, a feasibility prototype weighing 8 tons, will be superseded 
by a 10!.-ton production unit powered by a diesel engine instead of an aircraft- 
type engine. This new item is designed to be conventionally transported by air, 
and it can be air dropped. 

For other military vehicles, United States Steel makes extremely tough, rolled 
alloy steel armor plate in addition to a complete line of high-strength steels, stain- 
less steels and carbon steels. For more information, write United States Steel, 


525 William Penn Place, Pittsburgh 30, Pennsylvania. 
USS, MAN-TEN and “T-1" are registered trademarks 


United States Stee! Corporation — Pittsburgh 
Columbia-Geneva Stee! — San Francisco 

National Tube — Pittsburgh 

Tennessee Coa! & iron — Fairfield, Alabama 

United States Stee! Supply — Stee! Service Centers 
United States Stee! Export Company 


United States Steel 





New LVTP6 armored amphibian assault personnel and cargo carrier designed to go through ten-foot surf to a beachhead or inland 
objective. Built for the U.S. Navy for use by the Marine Corps. Builder: Food Machinery and Chemical Corporation, San Jose, Calif. 


(is) Rolled Stee! Armor Plate 
for all defense contract needs 


This mark tells you a 
product is made of modern Steel 
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The hull of this new LVTP6 amphibious landing 
vehicle for the Marine Corps, like many before it, 
is made from USS Rolled Steel Armor Plate. Pro- 
viding an armor plate for protection against armor- 
piercing projectiles and shock presented no particular 
problem because United States Steel has been a 
leading producer of top-quality rolled steel armor 
plate for many years and has a record of developing 
special steels to fit the most difficult applications. 
The common types of rolled steel armor produced 
by USS are: 


HY-80 (MII.-S-16216) A U.S. Navy/USSteel devel- 
opment that made today’s modern submarine design 
possible. Imagine the properties needed to withstand 
a depth charge attack while under deep submergence 
pressure. This steel has the combination of high 
yield strength and exceptional shock resistance nec- 
essary; yet it can be fabricated readily. 


HY-125 (MIL-S-19315) A U.S. Navy/USSteel de- 
velopment designed to provide an optimum combi- 
nation of protection against small arms attack and 
shock resistance in a high yield strength construc- 
tional alloy steel. It can be fabricated in a wide range 
of structural applications for lightweight design. 


Protective Plating (MIL-S-20153) A hard, homo- 
geneous armor developed for use on landing craft 
and for splinter protection around deck-mounted 
ordnance equipment. It provides high resistance to 
small arms attack with armor-piercing or high ex- 
plosive projectiles. 

STS (MIL-S-20154) A rolled steel armor plate with 
a combination of strength and toughness needed to 
withstand oblique attack by large calibre naval war- 
fare projectiles. it is widely used as a constructional 
steel in aircraft carrier designs. 


Tank Armor (MIL-A-12560) A homogeneous 
armor specified by the U. S. Army Ordnance Corps 
for construction of many combat and tactical vehi- 
cles. A combination of hardness, toughness and 
soundness assures the maximum protection against 
armor-piercing projectiles and blast that the weight 
limitations of the vehicle can afford. 

If ballistic protection, lightweight design and 
economy in materials and fabrication are important 
to you, our armor plate metallurgists are ready 
to discuss in full detail the advantages of rolled steel 
armor plate. Write United States Steel, 525 William 
Penn Place, Pittsburgh 30, Pennsylvania. 


USS is a registered trademark 


United States Stee! Corporation — 
Columbia-Geneva Stee! — San Francisco 
Tennessee Coa! & iron — Fairfield, Alabama 
United States Stee! Export Company 


United States Steel 


HY-125 USS Rolled Steel Armor Plate was used in this hull to provide effective protection with minimum weight and the least bulk of material. 
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... NEWS IS HAPPENING AT NORTHROP \ 


This thirty-first parachute decal denotes the 
successful completion of as many surveillance 
missions. Informally dubbed “Repeater” by its 
crew, this is not an unusual SD-1. Many Radio- 
plane SD-1 drones have exceeded “Repeater’s” 
record, because Radioplane designs these sys- 
tems to be rugged, simple, and reliable. 


ARMY'S SD-1 RACKS UP 31 MISSIONS 
.. READY FOR 31 MORE! 


At the Army Electronic Proving Ground, Fort Huachuca, Arizona, tough 
little SD-1 drones from Radioplane perform mission after mission training 
troops in the tactical use of drone aerial surveillance. Under the direction 
of the U.S. Army Combat Surveillance and Target Acquisition Training 
Command, they are launched and return with photo intelligence within 
minutes. The SD-1 serves our tactical organizations in the U.S. and over- 
seas in Europe and the Far East. 

Reliability is the keynote in Radioplane design whether the product is a 
tactical SD-1 drone like “Repeater,” a target missile, or a landing system 
for a space vehicle. 


PILOTLESS AIRCRAFT 
FRIAL SURVE/LLAN 
GET TRAINING 


/EAPON SYSTEM EVALUAT 


RADIOPLANE 


A Division of NORTHROP CORPORATION 


Van Nuys, California, and El Paso, Texas 
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This section of ORDNANCE contains selected papers on armament technology presented at 
meetings of Technical Divisions and Sections of the American Ordnance Association 
and contemporary articles on armament research, development, manufacture, and field use 





Aerospace Detense 


The deterrent responsihility and mission of the Air Defense Command 


Deputy for Plans, Headquarters, Air Defense Command, Ent Air Force Base, Col 


HE mission-of the Air Defense 
Command is to discharge Air 
Force responsibilities for aero- 
space defense of the United States. Its 
Commander, Lieut. Gen. J. H. Atkin- 
son, is responsible to the Chief of Staff, 
U.S.A.F., and is a 
mander to the Commander in Chief, 
North American Air Com- 
mand. 
General Atkinson is the expert in 
advising NORAD on Air Force matters, 


component com- 


Defense 


and is the aerospace defense expert for 
the U.S.A.F. He 
equips, and provides Air Force forces 
for the aerospace defense of the United 
States and places these forces under the 
operational control of Nortk American 
Air Defense Command. 


organizes, trains, 


E operates, for NORAD, all Air 

Force aerospace defense equipment 
including weapons, ground environ- 
ment, and the military air-defense warn- 
ing system. He develops and submits 
qualitative requirements to the U.S.A.F. 
for systems and equipment needed to 
meet future Air Force aerospace defense 
responsibilities. 
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Brig. Gen. Arthur C. Agan, Jr. 


The Chief, North 
American Air Defense Command is the 
aerospace detense operator. With the 


Commander in 


“tools” made available to him, he di 
rects the active aerospace defense of the 
United States. 

This nation of ours is fully com 
mitted to the preservation of peace and 
to preserving freedom of choice of gov 
ernment for peoples throughout the 
world. Inherent within this responsi- 
bility is the obligation of defending its 


own people. 
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The stated objectives of a nation are 
“as sounding brass and tinkling cym 
bal” unless that nation has the capa- 
bility and the reputation for backing 
up its policy with military might. Even 
though, as is the case with the United 
States, the intentions of the state are 
peaceful and protective, they are mean- 
ingless unless they can be backed up. 


HE best insurance for peace im this 
era is to maintain a powerful strate 
gic striking force ready for instant re- 
sponse to any aggression. To do this, we 
need a shield and a sword—one is no 
good without the other. A potential ag- 
gressor must know that, if he launches 
an attack, it would be parried and that 
he would be inviting his own defeat. 
Today, we use the term, “deter- 
rence,” to describe this sword-and-shield 
combination. SAC and ADC comprise 
the bulk of this country’s deterrent 
forces. In the event of hostilities, SAC’s 
striking forces would be alerted by 
ADC’s military warning net, while the 
shield of aerospace defense is poised to 
counter the enemy’s attack. 
Just as the drafters of our Constitu- 
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tion blessed us with a lasting principle 
of government, so did the drafters of 
the four functions of air defense be- 
queath to us enduring concepts. 

Chronologically, the first of these 
functions is detection. We must know 
that a potential enemy threat is moving 
into position from which it could at- 
tack. We most commonly use radar to 
learn this. About the only discrimina- 
tion associated with this function is the 
isolation of moving objects and, in 
some cases, determining the direction, 
speed, and height of such objects. 

The identification function separates 
friend from foe. It is here that the 
defense commander decides on the in- 
tent of the objects which he has under 
surveillance. Identification is accom- 
plished in several ways, including: 

1. Flight-plan correlation in which 
the programs of the airborne object are 
compared to the filed flight plan, in 
cases involving aircraft. 

2. Electronic identification equipment 
—such as IFF. 

3. Visual inspection by the aircrew 
of manned interceptors. 


NCE the determination is made that 

the objects are hostile, interception 
must occur. The objects must be kept 
under constant surveillance, and inter- 
ceptors must be guided into positions 
from which they can launch their ord- 
nance to destroy each attacking craft. 
In the destruction function, it is basic 


Air Force doctrine, as well as good 
common sense, to destroy the enemy 
as far from his target as possible. It is, 
therefore, essential that the preceding 
steps in the program—detection, identi- 
fication, and interception—be accom- 
plished in the earliest possible phase of 
an attack. 

The current system designed to ac- 
complish these functions has a high 
degree of capability against the current 
air-breathing weapon threat. This sys- 
tem resulted from a pooling of the best 
talent that the Army, Air Force, and 
industry could muster. 

The people involved stated the re- 
quirements for new weapons and the 
means of controlling these weapons. 
The plans they devised provided for 
steady improvement in all functions of 
air defense, and, in just over seven 
years, the improvements planned have 
been invented, designed, developed, 
built, and placed into operation in the 
hands of people trained to get the ut- 
most out of them, 

The system, as it exists today, is com- 
posed of two interrelated parts—ground 
environment and weapons. 

In order to get the earliest possible 
detection and identification within the 
limits of the existing state of the art, 
a Distant Early Warning (DEW) Line 
was constructed. The DEW Line is a 
series of radar stations stretched across 
the northern edge of the North Ameri- 
can continent. It gives instant warning 


to the NORAD combat operations cen- 
ter of any aircraft penetrating this line 
headed for the interior of the continent. 

The eastern and western extensions 
of this line are a series of radar-equipped 
ships and airplanes terminating at Mid- 
way Island in the west, and the Azores, 
in the east. The eastern extension is 
being augmented by a series of fixed 
radar stations across the Greenland ice 


cap. 


OUTH of the DEW Line is a second 

row of radar stations extending 
laterally across the middle of Canada 
through a point at the southern end of 
Hudson Bay. This is called, appropri- 
ately, the Mid-Canada Line. There is no 
coverage in between these two lines— 
continuity being provided by the Mid- 
Canada Line’s confirmation of DEW 
Line detections. 

The next line, called the Pine Tree 
Line, is the northern limit of con- 
tiguous continental radar coverage. It 
provides complete coverage over the 
key target areas of Southern Canada, 
all of the key targets in the United 
States, and for several hundred miles 
to the seaward of the most vital U. S. 
target centers. 

Approximately one-hundred miles 
eastward of the New York-Boston pop- 
ulation and industrial complexes are 
the Texas Towers. These towers are 
steel platforms anchored in the Atlantic 
Ocean floor. They provide a solid home 


The F-106 has a nuclear capability for employment against the manned-bomber threat (Air Force photo). 
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at sea for the people aboard who oper- 
ate and maintain the radar equipment 
installed. 

To the seaward of these towers are 
radar-equipped picket vessels; farther 
east are the airborne radar stations on 
constant patrol. Both of these mobile 
radar systems maintain continuous com- 
munication with the land command 
and control system to warn of any air- 
craft passing through their radar cov- 
erage enroute to our shores, 

Our new command and control sys- 
tem is called SAGE (semiautomatic 
ground environment). It employs a 
large digital computer in each of many 
sectors. Each of these computers ' 
can handle many thousands of 
bits of information with great ... 
speed and accuracy. 

In aerospace defense applica- 
tion, radar data from the many 
radars in a SAGE sector are reduced to 
a form intelligible to the computer and 
sent to it over land lines and special 
radio communications lines. Informa- 
tion also is provided by the various early 
and mid-detection systems and by other 
SAGE commands. 

This information is combined by the 
computer into a single picture and pre- 
sented to the sector commander and his 
staff in such a way that they can know 
of all pertinent aircraft locations and 
the movement of all such aircraft within 
seconds, 

The computer also stores previously 
determined tactics and calculates, for 
the commander, where he can attack 
incoming targets using interceptors or 
missiles of his selection. The computer 
also directs these selected weapons on 
proper courses to intercept and destroy 
the targets. 


H 
= 


HE entire system is controlled by the 

commander and his staff through 
buttons, switches, and hand-held photo- 
electric devices. Hundreds of weapons 
can be directed against hundreds of 
bombers simultaneously in an orderly 
fashion. 

Any computer is as good as its pro- 
gramming. It can do only what it is 
told to do. This is common to all com- 
puters. The use to which the SAGE 
computers are put is the only unique 
thing about them. Currently, these 
computers are dealing with figures re- 
lated to the speed of sound, plus and 
minus some several hundreds of knots. 
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Their limitations are only in the amount 
of bits of information they can process, 
store, recall, present, etc. 

The weapons currently employed 
within the SAGE system, consisting of 
manned and unmanned interceptors 
and ground-to-air missiles, are adequate 
against the manned-bomber threat. Our 
current weapons mixture contains the 
F-101, F-106, F-102, and the F-89] in 
the manned-interceptor inventory. They 
all have a nuclear-delivery capability as 
well as multiple-strike and recall fea- 
tures. 

The Bomarc is an unmanned inter- 
ceptor delivering a nuclear warhead. 

The Nike ground-to-air missiles 

have or have not a nuclear capa- 

bility, depending on the series. 

Like the Bomarc, the Nike ex- 

pends itself on one flight and 

cannot perform the identifica- 
cation function. The employment of this 
family of weapons is in accordance with 
the area-defense concept. 

In other words, upon determination 
through the first two functions that an 
attack is under way, the longer-range 
manned interceptors are committed first 
to inflict maximum attrition on the at- 
tacking force as far away from their 
targets as possible. 

The intensity of the interceptor effort 
is increased as the enemy force gets 
closer. As the enemy approaches the 
range of Bomarc weapons, these inter- 
ceptors are added to the commitment. 
When within range of Nike, these mis- 
siles are launched against the enemy 
force. Thus, an ever-increasing intensity 
of attack is directed in an orderly 
fashion against the raiders. 

Today, however, a new threat 
has developed. We are faced 
with highly accurate intercon- 
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addition, through imaginative study, 
we should be able to project where the 
expanding state of the art will lead the 
Soviets, and ourselves, in the future. In 
the middle 1940's long-range planning 
in the Air Force indicated a require- 
ment for countering ground-launched 
weapons with an apogee of one to two 
thousand miles in altitude. This was 
based on the third Reich’s rocketry 
successes. 

Today, the successes of the United 
States and the Soviet Union with satel- 
lites casts a shadow of significant por- 
tent. In order to avoid a future situa- 
tion, similar to the present one, where 
the defense lags behind the threat to a 
dangerous degree, we must attack the 
problem, now, with the best brains the 
Nation can muster. 


lee predominant characteristics of 
aerospace forces have changed only 
in degree. Aerospace weapons systems, 
plus nuclear warheads, emphasize more 
than ever the basic Air Force doc- 
trines which were formed when speeds, 
ranges, altitudes, and firepower were 
less than they are today. Acrospace 
forces are, as always, unique among 
military forces in the characteristics of 
range, mobility, flexibility, speed, pene- 
tration capability, and firepower deliv- 
ery. 

In aerospace defense aspects, the ap- 
plication of the defense functions of 
detection, identification, interception, 
and destruction must keep pace with 
the exploding parameters of the aero- 
space concept, employing these unique 
Air Force characteristics to the 
best advantage. 

The doctrine of area defense 
as it is applied within these 
functions, remains valid. The 


tinental ballistic missiles, and, P= + PTD only real change is in time 


consistent with the accelerated 
pace of scientific development, we can 
expect that the threat will eventually 
include space weapons as well as ex- 
tremely high speed cruise missiles. 
Continuing along with this new 
threat for an indefinite period of time 
will be the manned bomber—because 
a thermonuclear bomb is just as effec- 
tive when delivered by a bomber as by 
a ballistic missile. The ICBM threat 
deserves our most immediate attention. 
The lag in securing an adequate 
defense for the ICBM threat must be 
as short as we can possibly make it. In 


Where we formerly could expect 
warning and reaction times to be meas- 
ured in hours, we are now concerned 
with minutes. 

The development of the Soviet threat 
is not unique. This Nation, of course, 
is accruing ICBM’s with warheads 
whose destructive power is measured 
in terms of the equivalent of millions 
of tons of TNT. SAC, too, is looking 
toward outer space while retaining a 
capability of delivering its weapons by 
more conventional means. In the pres- 
ent situation, these two superpowers, 
the U. S. and the U.S.S.R., are capable 
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of inflicting heavy damage against each 
other. 

I cannot subscribe to the philosophy 
that the capabilities of these offensive 
forces must result in a deadlock which 
will guarantee an uneasy peace for as 
long as these forces exist. It does not 
preclude a mistaken assessment of our 
resolve by the Soviets, an irresponsible 
act on the part of a power-mad dictator, 
nor any of several other possibilities for 
a general war started by “mistake.” 

It seems basic, therefore, that the na- 
first builds an 
against these 
achieve a military advantage. In fact, 
the creation of such a defense FF * 
contributes equally to the deter- , 
rent effect of the nation’s mili- ' 
tary might, backing up the in- 
ternational policy of that nation. L. 


tion which effective 


defense weapons will 


This is particularly significant 
when viewed in the light of the nonag 
gressive policy of the United States. 

The arguments in favor of aerospace 
defense are further strengthened by a 
review of the probable levels of accept- 
able destruction within each of the op- 
posing regimes. Democracies, which 
properly place the highest premium on 
individual life, liberty, and the pursuit 
of happiness, will undoubtedly disagree 
with a level of acceptable destruction 
permitted within a totalitarian nation 
whose values are diametrically opposed 
to democratic ideals. 

In line with this thinking, I submit 
that it is extremely difficult to separate 
survival and victory..We do not intend 
that a general war, or any other kind 
of war, be fought. If such conflicts are 
forced upon us, our goals must be to 
destroy the enemy’s capability to wage 
war and his will to fight, while simul- 
taneously preventing the destruction of 
our own people, their homes, and their 
means of production. 


‘HE United States must keep its po- 

sition of strength and its ability to 
keep the peace by maintaining the of- 
fensive-defensive forces which will as- 
sure the peace. The achievement of 
aerospace defense objectives calls for 
the prompt and successful completion 
of certain tasks which have been as- 
signed to all of us by this progressing 
threat. 

Here, then, are some of the military 
tasks: Within the aerospace defense 
team, a vigorous approach must be 
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initiated in the field of research and 
development. We must have surveil- 
lance “eyes” whose range is measured 
in thousands of miles. I would not 
restrict these “eyes” to the configura- 
tion of radar alone. This environment 
must be capable of instantaneous de- 
tection and identification. This latter 
function might be accomplished by 
forecasting the impact area of an enemy 
weapon very, very shortly after launch. 
This detection and identification must 
provide at least hemispheric coverage. 
Mathematicians use the term “2 Pi 
Steradian” to describe the sort of min- 
imal coverage I mean. The system must 
$3 approach complete automatic- 

* ity. Having had some experi 

ence in a SAGE sector, I cannot 

help but note again the tremen- 

dous potential of a computerized 


=> . Ss 
—,. | 
we 2 aerospace defense system. At the 


very least, SAGE might be considered as 
a departure point from which to move 
forward into future command and con- 
trol systems able to collect and relate 
information in fractions of seconds. 

The speed and accuracy with which 
we are able to handle data will de- 
termine how well we know the military 
situation and thus have a 
sound military decisions. Once we have 
decided on courses of action, speed and 
accuracy are again the keys to success 
as we must direct our weapons to 
strike hostile targets with such speed 
and accuracy that we destroy before 
we are destroyed. 

This environment must, of course, 
possess a fine tracking and control capa- 
bility because it is married to a diversi- 
fied weapons-systems mix. As previ- 
ously stated, the manned-bomber threat 
will undoubtedly continue for some 
time to come. It will probably assume 
a lesser priority in the Soviet strategic 
arsenal as Red ICBM’s become more 
numerous and reliable. Therefore, we 
expect to keep our F-ro1’s and F-106’s 
for this indefinite period. We will take 
necessary and economical action to up- 
grade these two Century-series airplanes 
to keep them current with the estimated 
manned-bomber threat. 

Our most pressing need is for an 
adequate defense against the ICBM. 
In addition, and closer than some of 
us may realize, is the requirement for 
weapons systems to counter space weap- 
ons. The Tiros project recently demon- 
strated a capability to take and transmit 


basis for 


pictures of the earth’s weather phe- 
nomena, presumably on demand. 

The coupling of environment and the 
weapons mix must be employed within 
the concept of area defense, with aware- 
ness of the compression of time leading 
us into the highest degree of automa- 
ticity. The dwindling reaction period 
allows us to accept nothing less in 
order to achieve an orderly commit- 
ment of weapons with increasing in- 
tensity as the enemy force approaches. 

Once we have established the require- 
ments and industry has designed a 
variety of proposed equipments which 
should do the job, it is our responsi- 
bility to select the systems to be pro- 
duced. Since the economic strength of 
our Nation is vital to its security, econ- 
omy must play an important part in 
this selection. In addition, the systems 
must be as reliable as the human mind 
can make them. Tests must prove and 
conclusively demonstrate reliability. 


S weapons become more sophisti- 

cated and complicated, and as time 
compresses, the value of the initiative 
to an aggressor becomes greater. As we 
approach optimum automaticity, the 
need for a greater centralization of con- 
trol becomes more apparent. There is, 
then, no time for the rather extensive 
coordination and liaison between the 
various military commands which ex- 
ists today. The impact and importance 
of timely tactical decisions is so great 
that the control must be centralized 
closer and closer to the top of the com- 
mand structure. 

The present interrelationship between 
SAC, ADC, and NORAD must be 
tightened into an ever-diminishing cir- 
cle until there is complete integration, 
for it is only thus that our reaction time 
can be fast enough and our actions 
coordinated and efficient enough. 

Industry, too, has vital tasks in the 
development of our aerospace security. 
[ am pleased to note an awareness of 
these responsibilities by the American 
Ordnance Association as indicated in its 
brochure, dated September 1959. I 
quote in part: 

“Contrary to European practice, there 
has never been a peacetime ordnance 
industry in the United States. Except 
in times of great emergency, U. S. ar- 
senals have filled ordnance require- 
ments. In war, however, it has been 
necessary to turn the American talent 


ORDNANCE 





Armament Technology 





for production from its peacetime pur- 
suits to the production of ordnance. 

“The unique and stringent demands 
of ordnance research, development, and 
production require continuity of interest 
and know-how in science and industry 
between major conflicts. In the nuclear 
age, instant readiness is essential to 
survival. 

“The American Ordnance Associa- 
tion is a national society of American 
citizens who believe in armament pre- 
paredness and industrial readiness as 
basic factors of our Nation’s strongest 
guarantees of security and peace.” 


AM particularly struck by this aware- 

ness of the unique and stringent 
demands of research, development, and 
production which require continuity of 
interest and know-how in science. His- 
torically, civilian scientific, technical, 
and production know-how always has 
provided the weapons which we in the 
military services have used. That this 
support has been timely, as well as 
quantitatively and qualitatively ade- 
quate, is established by the fact of our 
continued existence as a free demo- 
cratic nation. 

It is also heartening to notice that the 
A.O.A. recognizes instant readiness as 
essential to survival. The time for mo- 
bilization of industry and perfection of 
weapons systems, which we have en- 
joyed in previous wars, will certainly 
be lacking in future wars. 

The key to success of our military- 
industrial effort is, then, our ability to 
do adequate research and development 
to fill the needs which we all see. We 
must learn how to detect by using a 
better radar and we must have a system 
of detection which employs techniques 
more advanced and more capable than 
radar. We must learn how to intercept 
and destroy the current threat of the 
intercontinental ballistic missile. The 
ICBM is here and we have no defense 
against it. 

Boost-glide weapons and maneuver- 
ing space vehicles will certainly be 
developed. We must have the re- 
search, engineering, and development 
to counter these weapons with reliabil- 
ity. In previous wars we have been able 
to produce an adequate quantity of 
weapons in time to win. I submit that 
in future wars, the key issue may be 
whether we have adequate quality of 
weapons on time. 
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Time compression faces science and 
industry in research, development, and 
production, just as it faces us in fight- 
ing the kind of wars we will have to 
fight in the future. 

We must not become so fascinated 
with the exotic facets of future weapon 
systems that we make them any more 
complex than they must be to do the 
job, Our weapons must be as simple to 
operate and maintain as it is possible 
to make them. This means sound engi- 
neering. Time for calibration, adjust- 
ment, and repair of a too-sophisticated 
system may mean that it cannot be 
employed precisely when needed. If it 
cannot, it is useless. 

A P-40 cost the Government about 
$40,000 during World War II. Today’s 
Century series fighter costs about eighty 
times that much—plus ordnance and 
support equipment. The tools industry 
provides us must simply be as inex- 
pensive as it is possible to make them. 

There has been a certain amount of 
intentional overlap in my analysis of 
the jobs facing the Air Force and indus- 
try. We have always operated as a team, 
and we must continue and improve this 
teamwork. We both have a tremendous 
amount of research and development 
initiative to create! You of the A.O.A. 
know our requirements, We are depend- 
ing on you. 


Eprtor’s Nore.—In an article, “Amer- 
ica’s Air Defense,” published in the 
March-April 1960 issue of OrpNANcE 
(Vol. XLIV, No. 239, p. 717), Lieut. 
Gen. Robert M. Lee, Vice-Commander 
of the Air Defense Command, said: 

“We are currently in a cold war of 
nerves, and we face an enemy who, 
when he can detect a chink in our 
armor, thrusts in a wedge, hoping to 
gain in his aggressive policy, to create 
a rift among free nations, or a change 
in strategy. So far we have been suc- 
cessful in parrying his thrusts. I feel 
that we are prepared for today’s war. 

“The Sputniks and Luniks give real- 
istic evidence that attack by ballistic or 
space-borne vehicles is a real future 
possibility. These knowns, plus prog- 
ress in development of the underwater 
type of missile launchers and also 
progress in air-launched ballistic mis- 
siles, certainly indicate that our future 
plans and weapons must be dynamic. 

“We know that the Soviets can now 
achieve missile velocities on the order of 
20,000 feet a second. This thrust can 
push a fair-sized warhead to quite a 
distance. Add a few thousand feet a 
second (no break-throughs required), 
and the same missile can go much far- 
ther, perhaps into orbit, thus providing 
a tactic for employment utilizing a 
combination of these characteristics.” 


The present and future air threat includes possible armed satellite and 
manned space stations as well as ballistic missiles (Air Force photo). 
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Tactical Air Power ‘Today 


Our tactical air forces are particularly suited to prevent the spread 


of small brush-fire wars and by the flexible employment of both planes 


and missiles are able to contribute to the deterrence of a general war 


ORLD War II was brought to 

a successful conclusion with a 

new weapon of great power, 
the significance of which warranted a 
complete reevaluation of tactics, strat- 
egy, and military requirements. The 
United 
monopoly of this weapon, That we at- 
tempted to hold on to it was quite 
understandable, but both the Air Force 
and the United States as a nation were 


States enjoyed a_ temporary 


bound to lose this monopoly. 

Our almost complete absorption with 
the development and production of the 
atemic bomb for use by strategic forces 
was not only understandable—it was 
and sound from 


very very 


the standpoint of national security. The 


nec essary 


major military problem which the Air 
Force has 1945 and still 
faces today is the maintenance and 
modernization of the Strategic Air 
Command. This is true because it is 
and will continue to be the principal 


faced since 


force capable of deterring war. 


E in the Tactical Air Command 

fully support the strategy that con- 
tinues to place the heaviest accent on 
long-range strategic weapons systems 
capable of carrying the fight to the 
heart of any aggressor nation. 

The rapid decline of tactical forces in 
the early postwar period came about as 
a result of our concentration of limited 
resources on the development of our 
strategic strike forces for general war. 

| The shortage of allotted resources com- 
pelled a course of action in which our 
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basic military posture was designed for 
waging strategic warfare. The rapid 
build-up of tactical air became neces- 
sary during the Korean war when we 
chose not to resort to the employment 
of nuclear weapons as a means of re- 
solving that conflict. We frantically 
rebuilt 
fought in the early stages of that new 
and strange military environment de- 
fined as a “police action.” 

At the conclusion of the Korean war 
it seemed that tactical 
should provide a more significant por- 


our tactical air forces as we 


clear forces 
tion of our military posture than had 
been the case since World War II. It 
was now evident that wars of less than 
general size could occur and probably 
would occur again. From this experi- 
ence, it now seemed prudent to main- 
tain a reasonable level of tactical forces 
in balance with other elements of the 
Air Force. 

Even before the full effect of the 
Korean experience was felt, however, 
a resurgence of pre-Korean strategy be- 
gan. We heard it stated many times 
that never again would we fight an- 
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other war like Korea. Accordingly, the 
forces that had been built up as a result 
of Korea probably could be reduced. 

As the years passed and the Soviet 
ability to wage nuclear war grew, our 
national convictions reflected a gradual 
trend toward the consensus that total 
nuclear war or the threat of it was not 
an acceptable course of action in all the 
situations with which we might be con- 
fronted. 


HAT we are not willing to risk a 

general war over an issue that does 
not affect our national existence is evi- 
dent in a statement by the late Mr. 
Dulles to this effect: “Vast retaliatory 
power should not be, and will not be, 
invoked lightly. There must be an 
ability to oppose what may be limited 
probings in ways less drastic than gen 
eral nuclear war.” 

Whether the frequency of small wars 
will increase may be debatable, but the 
seriousness of the small-war threat can- 
not be questioned. And the need to 
provide appropriate military means to 
meet such threats is generally recog- 
nized. Does this mean a decline in the 
role of strategic air forces? The answer 
is, “No.” But it does mean that an un- 
deniable military requirement for prop- 
erly equipped tactical air forces will 
continue in the foreseeable future. 

Of equal significance, since 1947 
there has been a clear-cut U. S. policy 
of collective security. The President, in 
his latest message on the state of the 
Union, said: 
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“This concern for the freedom of 
other peoples is the intellectual and 
spiritual cement which has allied us 
with more than forty other nations in 
a common defense effort. Not for a 
moment do we forget that our own fate 
is firmly fastened to that of these coun- 
tries. We will not act in any way which 
would jeopardize our solemn commit- 
ments to them.” 

As a consequence of this policy of 
collective security the United States, in 
the past ten years, has entered into a 
series of treaties around the 
Often they obligate us to come to the 
defense of other parties to the treaties 


world. 


who may be victims of aggression. 


N some cases, these countries have 

only a very limited ability to main- 
tain and to employ an air force. They 
are better able to maintain ground 
forces. Our own mutual aid program 
has provided air elements matched with 
the capabilities of such countries to sup- 
port their local air-defense requirements 
and limited close air operations with 
their own ground forces. 

Some treaty obligations require that 
the United States provide additional 
tactical air forces which may be neces- 
sary to support air actions in defense 
of these countries. Such 
restrict the targets to be attacked and 
the types of weapons to be employed. 


actions may 


We may encounter the same kinds of 
limitations which were imposed upon 
us in Korea. 

To be responsive to our national 
policy we must maintain forces to de- 
fend neutral nations and all types and 
degrees of aggression to help our allies 
defend themselves. These forces must 
be able to counter with appropriate 
and politically acceptable military meas- 
ures. Tactical air forces provide the 
means with which these tasks can most 
effectively be accomplished. 

Therefore, we and our allies must 
possess three military capabilities: (1) 
To fight an all-out nuclear war, (2) to 
fight a limited nuclear conflict, (3) to 
fight a limited war with improved non- 
nuclear weapons. 

The important thing in less than 
general nuclear conflict is the rapid 
deployment of relatively small but 
highly effective air forces and, wherever 
needed, small but also highly effective 
mobile ground forces. The objective is, 
of course, to halt aggression as quickly 
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“Tactical air forces in overseas 
areas exemplify our determina- 
tion to support our allies in 
maintaining a freely chosen 
way of life. Tactical air forces 
in this country stand ready and 
prepared to augment theater 
forces in the event that general 
war should occur.” 





as possible and compel a political settle- 
ment. We may be called upon to oppose 
any Communist-inspired aggression, 
even in countries with which we have 
no formal treaty arrangements. 

As part of our effort to attain such 
a capability, we have adequately dem- 
onstrated that tactical air forces have a 
high order of mobility through aerial 
refueling. With this rapid deployment 
capability, we consider it quite sound 
and economical to base in the United 
States a portion of those U.S.A.F. forces 
on which we will depend to counter 
the small-war threat. It is neither mili- 
tarily economical nor politically practi- 
cal to have tactical air units distributed 
to all areas of potential conflict. 

To demonstrate the practicality of 
our philosophy of rapid reaction, the 
Tactical Air Command has organized 
the Composite Air Strike Force. In 
military parlance, this is known as 
CASF. CASF 
force. It is composed of a command 
element, fighters, reconnaissance, troop 
carriers, and tankers. 

The characteristic of the 
force is speed. It has to be able to move 


is a small tactical air 


primary 


in hours or the concept of a small force 
tailored to the task at hand would lose 
its validity. If the enemy is given time 
to expand and consolidate an initial 
aggression, forces required to stop his 
excursion increase logarithmically with 
delay and indecisiveness. Instant reac- 
tion with a few strike elements may be 
the deterrent which stops further overt 
moves. Therefore, the byword of CASF 
has become speed. 


HE Composite Air Strike Force 
consists of three task forces. The 
first may be used for “show of force” 
operations, but it possesses a combat 
capability. It can be moved out in about 
four hours. 
The second task force is the basic 
combat element. This is the element we 
would probably dispatch as the initial 


increment of a small-war force. The 
pilots are all trained to deliver nuclear 
or nonnuclear munitions. The force is 
self-contained for thirty days of opera- 
tions, less food, ‘munitions, and fuel. 

The troop carriers move the initial, 
en route, and tactical support elements 
of the squadrons, which consist of the 
hard-core maintenance and support peo- 
ple needed to make the units combat- 
ready. 

This force is kept on a progressive 
alert system twenty-four hours a day. 
Initial elements are ready for move- 
ment within four hours, and the entire 
strike force is ready to move from 
launch bases within twenty-four hours. 
In addition to the strike elements we 
have package components for a control 
and warning system. The basic parts 
of the control system are prepositioned 
at strategic locations overseas; addi 
tional components as required may be 
moved with the strike force. 

The third task force is an augmenta- 
tion element ready for use in the event 
of expanded operations. For such con- 
tingencies the remaining resources of 
the Tactical Air Command 
committed. Additional tactical fighter 


may be 


squadrons, maintained in a state of 
training consistent with that of the 
force, are immediately 


basic strike 


available. 


N July 15, 1958, the concept of the 
CASF and our plan for its use was 
put to test. We deployed a force to Tur- 
key during the Lebanon crisis and, a 
month later, we were required to dem 
onstrate our versatility by moving a 
similar force to the Far East. 
Here are the forces we deployed to 
Turkey: two squadrons of F-100 fight 
B-57 


bombers, one composite reconnaissance 


ers, one squadron ot tactical 
squadron, three squadrons of troop car- 
riers, elements of a tactical control sys- 
tem, and a command headquarters 
reduced in This 
about 100 aircraft, 1,400 people, and 


size. amounted to 
1,600,000 pounds of equipment. 
When TAC received the first warn- 
ing of an impending move to the Mid- 
dle East, KB-50 tankers were brought 
up to strength in Bermuda and the 
Azores. All combat units were placed 
in a condition of readiness. Seventeen 
hours from the time of alert, the first 
flight of F-100’s landed at Adana, Tur- 
key. Five hours later, two squadrons 
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Route of various TAC planes moving to Turkey during Lebanon crisis in 1958. 


were in place. The entire force was in 
Europe within forty-eight hours. 

Through this deployment the basic 
concept of the CASF affirmed. 
Although we flew some 2,400 sorties in 
support of the Lebanon operation, no 
combat actions were required, This fact 
in itself seems to support our conviction 
that the best way to deter a small war 
is to be able to move to the threatened 
area in a matter of hours. The CASF 
deployments to the Middle East, in 
conjunction with other forces, undoubt- 
edly stabilized a situation that con- 
tained all the elements for such a con- 
flict. 

Experience gained from the Lebanon 
deployment was applied in the move- 
ment of forces to Taiwan about a 
month later. By this time, we had per- 
fected alert procedures, modified fly- 
away kits, and streamlined movement 
plans. These improvements resulted in 


was 


a relatively smooth operation to the 
Far East. 


Wt had learned in an exercise con- 
ducted in November 1957 that the 
deployment of an air task force to the 
Pacific would be very exacting. The 


distance of over 7,000 miles alone intro- 
duced significant problems of air refuel- 
ing, recovery bases, and en route sup- 
port requirements. 

The route used by the strike force 
stretched from the coast of California 


to the island of Formosa. F-100’s, 


136 


F-1o1’s and RF-101’s were launched 
from George Air Force Base, Calif. 
They were refueled in the air some 
seven hundred miles off the California 
Coast. An overnight crew stop was 
made at Hawaii. 

At first light the following morning, 
the fighters departed Hickam AFB and 
were refueled in the air over Midway 
and Wake Island, with a landing at 
Guam—the control point for regulating 
the movement of aircraft into Formosa, 
the Philippines, and Okinawa. 

The deployment of this force re- 
quired exact timing and coordination 
between the tankers and fighters. The 
move was conducted without a major 
emergency. 

In our assessment of the military 
climate, we see no fundamental changes 
that will reduce the requirement for 
tactical air forces in the years ahead. 
The total strength of tactical air forces 
in the USAF today is thirty wings. 
These consist of 16 tactical fighter, 2 
tactical bomber, 4 tactical reconnais- 
sance, 7 troop-carrier, and 1 missile 
wing. In addition, four heavy troop- 
carrier wings are assigsed to MATS. 
We consider this a modest force for the 
tasks it may be called upon to perform. 

We in TAC, however, now find our- 
selves faced with the pressing problem 
of modernization if the force is to be 
able to accomplish its assigned missions. 
The dilemma is how to achieve a satis- 
factory rate of modernization within 


the availability of funds, since our ca- 
pabilities can be improved only through 
the introduction of quality vehicles in 
the near term. Having elected not to 
compete for quantitative superiority, 
there be no doubt about 
qualitative superiority. 

The influence of the Korean 
which temporarily accelerated the 
build-up of TAC, has long since run its 
course. Our inventory requires modern- 
ization throughout all its major weapon 
systems. An orderly program initiated 
now will provide a combat-capable force 
to counter the technological growth of 
the Communist threat. 

It is of interest to note that their 
tactical ai: forces have remained at es- 
sentially World War II numbers and 
have been up-dated with relatively 
modern jet equipment. 

There has been such rapid progress 
in the field of aviation since World 
War II that we sometimes allow these 
significant new developments to obscure 
the job at hand. We share the common 
shortcoming of mortgaging the present 
to pay for glamourous things to come. 
Yet, if war is forced upon us, we must 
fight with what we have and not with 
the dreams of tomorrow. We do not 
underestimate the weapons of the fu- 
ture, but today’s demands must be 
realistically balanced against the ever- 
present necessity for continued im- 
provement and new discoveries in the 
methods of warfare. 


must our 


war, 


F we can focus our attention for the 

moment on the present and the im- 
mediate future, we have learned that 
in small wars a significant part of the 
target spectrum is unknown and must 
be located. It is more efficient to locate 
and attack within the same sortie if 
possible. With battle conditions shifting 
constantly, there must be the flexibility 
to cancel, alter, undertake new 
targets while airborne. 


and 
Surface-to-surface missiles are not 
particularly responsive to this type of 
environment. An aircraft with an ex- 
perienced pilot at the controls appears 
to be the best solution for selective ap- 
plication of force where on-the-spot 
judgment must be the determining fac- 
tor in the decision to attack. 

A single fighter pilot today can exer- 
cise great discrimination in the delivery 
of his weapons. His aircraft can carry 
the entire gamut of nonnuclear as well 
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as nuclear weapons. This versatility 
permits the employment of tactical 
forces in accordance with the circum- 
stances most favorable to our defense 
requirements. 

The best fighter of World War II 
had a maximum speed of about 500 
miles an hour, Today, our tactical 
fighters are capable of Mach 2, or about 
1,500 miles an hour. This speed sig- 
nificantly enhances our ability to pene- 
trate enemy defenses, reduce attrition, 
and increases the security problem of 
enemy forces. 


IGH-SPEED, coupled with opera- 
tions at low altitudes, will enable 
the fighter of the future to compound 
the frustration of the enemy in his at- 
tempts to establish an effective defense. 
The low vulnerability of such an air- 
craft will make it an extremely potent 
weapon for use against heavily de- 
fended targets whose destruction must 
be based on security, surprise, and pin- 
point accuracy. 
The development of miniaturized 
equipment to provide tactical fighters 
with an adverse-weather attack poten- 


tial has expanded our capabilities tre 
mendously. In Korea, most of our ad- 
verse-weather strikes were conducted 
in conjunction with ground stations. 
This limited the targets for attack and 
curtailed the depth of penetration. 

Developments these past few years 
have demonstrated the practicality of 
doppler radar, inertial navigation sys- 
tems, and airborne radar for tactical 
fighters. Aggressive pursuit of this trend 
will make the tactical fighter an effec- 
tive tool under all conditions of weather 
and visibility. 

A limited radius of action historically 
has had a restraining influence on our 
employment of fighter aircraft. Today, 
we have a radius of action of over 700 
miles from combat positions. This ra- 
dius permits flexibility in deployment, 
dispersal in depth, and a wider choice 
of targets. As a result, we have con- 
sistently sought to extend within reason 
the combat radius of our tactical fight- 
ers. 

Future aircraft for the tactical air 
forces must capitalize on all these de- 
velopments and incorporate them into 
a single flexible weapon system. Our 


future fighter aircraft must be capable 
of high speeds at both high and low 
altitudes, It able to deliver 
both nuclear weapons and a variety of 


must be 


improved nonnuclear weapons under 
adverse weather conditions. 

It must have sufficient combat range 
to strike programmed tactical targets, to 
provide greater flexibility of dispersal, 
and to permit variation of attacks, It 
must be capable of operating from 
relatively austere bases. The Tactical 
Air Command has asked for just such 
an aircraft to modernize its aging F-100 
fleet. 


HE P-47 and P-51 were the work 

horses of World War II. These 
fighter-bombers could carry about one 
ton of TNT. There were many targets 
that gave evidence of the lethality of 
such weapons. The F-100 and the F-101 
have been in our inventory for some 
time. These aircraft and the F-105, just 
now entering the inventory, are the 
supersonic fighter-bombers of today. 
They can carry five or six times the 
weight of high explosives and deliver 
nuclear weapons having yields thou- 


Air refueling plus two landings accomplished a TAC deployment of over 7,000 miles to Taiwan. 
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sands of times greater than the fighters 
of World War II. 

For the future, it is apparent that we 
cannot afford to degrade the perform- 
ance of our tactical fighters by carrying 
weapons of large size and weight. We 
are advocating the reduction in weight 
and size of nuclear weapons so that 
they may be carried with a minimum 
loss of aircraft performance. For tactical 
use, we see no requirement for very- 
high-yield weapons, but methods and 
means of putting substantial firepower 
into a smaller package are needed. 


OR small wars, we believe that tacti- 

cal nuclear weapons can be applied 
with selectivity and discrimination. To 
permit this type of employment, low- 
yield nuclear weapons are required. 
These would enable us to pinpoint the 
destruction of military targets without 
needless damage to adjacent facilities. 
The nuclear 
weapons will permit a reduced tactical 


employment of small 
air force to do the job of a significantly 
larger force employing nonnuclear 
weapons. 

Since tactical air forces must be pre- 
pared for all types of small wars, we 
must also be capable of delivering ef 
fective nonnuclear attacks. Until very 
recently we maintained a large variety 
of nonnuclear weapons to provide the 
flexibility necessary for the proper em- 
ployment of our forces. Logistics prob- 
lems involved in maiataining this mul- 
tiplicity of stores are staggering. We 
have, therefore, reevaluated our weap 
ons requirements and selected a re 
duced family basically the size of a 
750-pound general-purpose bomb. We 
will retain a minimum of such items 
consistent with the accomplishment of 
the tactical mission. 

The air-to-surface missile holds great 
promise as a future tactical 
The 


excellent test results. With its accuracies 


weapon. 
Bullpup already has produced 
and with the TNT equivalent of a 250- 
pound bomb, many tactical target sys- 
tems can be brought under effective 
attack for a modest sortie effort. 

It appears that the air-to-surface mis 
sile also will excellent 
method of 
nuclear weapons. The introduction of 


provide an 
delivery for smaller-yield 
such a missile into tactical forces is now 
being sponsored by the Tactical Air 
Command. 

It was with great difficulty that we 
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deployed our fighters overseas in World 
War II and to Korea. Their short ferry 
range did not permit nonstop move- 
ments, and as a consequence we were 
dependent upon a network of en-route 
bases. At best, the fighters of World 
War II could be ferried some 1,800 
nautical miles nonstop. 

By contrast, it is a routine operation 
today to move a squadron of F-100’s 
over 5,000 nautical miles by means of 
air refueling. Our normal squadron 
rotations to Europe and the movement 
of CASF's can be made nonstop with 
air refuelings scheduled in essentially 
the same manner that a car is driven 
into a gas station for a refill. 

I do not wish to oversimplify a com- 
plex operation but to emphasize the 
extensive experience and knowledge 
that tactical forces have gained these 
past few years in global movements. 
Air refueling has truly expanded our 
potential, but there are certain technical 
improvements that are essential to the 
maintenance of this improved combat 
effectiveness. 

Our deployments with the KB-5o0 
tanker airplane have been very success- 
ful. To use these tankers effectively, 
however, they must be prepositioned at 
en-route bases. Personnel to support 
them must be placed on temporary 
duty. This is expensive in resources and 
effort. From a combat point of view, it 
is also tactically unsound, since warn- 
ing may not be available to preposition 
the tankers, or weather may affect the 
launch of the tanker force. 

For these reasons, we feel that a jet 
tanker is necessary. We can adapt the 
KC-135 to the task of refueling tactical 
aircraft. Use of this tanker will result 
in significant reductions of deployment 
times. We are currently training with 
SAC KC-135’s to gain this increased 
capability. 

With jet tankers, a new concept of 
fighter challenges the 
imagination. From preliminary studies 
it appears feasible to adopt a “buddy 
system” assigning several tactical fight 
ers to each jet tanker. The fighter and 
tanker could take off together and cruise 
as a unit above most weather conditions. 


operations 


NE vital subject remains to be dis 
cussed. Of profound importance is 
the proper balance between aircraft and 
missiles. In the tactical field, we believe 
the future is reasonably definitive. For 


the overseas air forces, we encourage 
the trend toward unmanned systems to 
perform those well-defined military 
tasks which can be preplanned in detail. 

We have expressed the need for a 
surface-to-surface missile to bring un- 
der attack the fixed theater target sys- 
tems. This missile is conceived as a rela- 
tively lightweight vehicle which de- 
rives its security from deployment in 
hardened fixed sites or from random 
mobile dispersal. 

By virtue of size, it could be dis- 
persed on trains, in vehicles, or moved 
at will from one preselected site to an- 
other. 

Where the nature of the target is 
not completely known, the aircraft is, 
in our judgment, the best offensive 
weapon. Since a significant number of 
targets in the overseas theaters may de- 
velop as a result of initial attacks, a 
balanced portion of the overseas tactical 
air forces should be manned aircraft. 
We foresee no basic change of this re- 
lationship in the character of theater 
operations. 

ACTICAL air forces in overseas 

areas exemplify our determination 
to support our allies in maintaining a 
freely chosen way of life. Tactical air 
forces in this country stand ready and 
prepared to augment theater forces in 
the event that general war should oc- 
cur. Worldwide tactical airpower makes 
a significant contribution to our strate- 
gic deterrent posture. 

The nature of small war places a 
strict requirement for flexibility of em- 
ployment on the weapons systems main- 
tained for use in such situations. One 
such measure of flexibility is the ability 
to accomplish desired military tasks at 
unpredictable and widely 
points around the globe. Another is the 
ability to operate at many levels of con- 
flict ranging from the political and psy- 
chological level of showing the flag, 
through selective target destruction with 
high-explosive weapons, to attacks on 
appropriate targets with nuclear weap- 


separated 


ons. 

The importance of a capability for 
graduated response lies in the fact that 
small wars must be considered not as 
isolated struggles over local objectives, 
even though the military activity is 
limited and localized, but as critical ele- 
ments of the whole continuing contest 
at higher political and military levels. 
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Peace through Strategy 


The basic mission of the Strategic Air C Jommand is to maintain such 


a retaliatory potential that any enemy will think carefully before 


launching an all-out attack on this country or any of our allies 


HE motto of SAC is “Peace is 
our profession,” but the fulfill- 
ment of this mission could not be 

accomplished without the cooperation 

of dedicated Americans. 

This mission of deterring war and 
preserving the peace is not that alone 
of the dedicated who 
make up SAC. It is shared equally by 
all our military forces who have been 
assigned the task of putting into use 
the weapons systems which science and 
industry have developed and by civilian 
agencies and groups which constantly 


professionals 


strive to give us the most modern and 
most efficient weapons ever designed. 

This capability of SAC and of the 
other military commands to deter ag- 
gression would not be what it is today 
if it were not for the ability of your 
Association and those working with 
you in research and development to 
meet the crises and to produce weapons 
systems which have successfully de- 
terred the enemy from launching an 
attack against the free world. 


HE basic mission of the Strategic 
Air Command is one of deterrence. 

It is to remain so strong that any enemy 
will think carefully before launching 
an all-out attack against this country 
or our allies for fear of the devastation 
which may result to his own homeland. 
To SAC, a deterrent force is that 
force in being, that force which is with 
us today, that force which can strike 
instantly, and a force which cannot be 
destroyed on the ground. In other 
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words, it is a secure and effective force. 

In the event that this deterrence fails 
and the enemy is foolhardy enough to 
attack, then SAC must be ready im 
mediately to strike with such impact 
that it will destroy the enemy’s war- 
making capacity to the extent that he 
would no longer have the will nor the 
ability to wage war. 

We have this capability today and, 
when needed, possess the capability of 
fulfilling our mission of destroying the 
enemy's war-making capability and his 
will to fight. Our mission is global and 
our weapons have a global capability. 

SAC is the only Air Force command 
that is an actual Department of Defense 
specified command. This means that 
in wartime SAC is directly responsible 
to the Secretary of Defense. In peace 
time, we come directly under the Joint 
Chiefs of Staff, but for the decision to 
strike in the event of an attack or an 
impending attack, the Commander in 
Chief of the Strategic Air Command 
goes directly to the Secretary of Defense 
for an immediate decision. 


Headquarters for the Strategic Air 
Command is located at Offutt Air 
Force Base, near Omaha, Nebr., and 
the global force of the Command its 
directed from there. 

Making up the Command are three 
United 
with 


air forces in the continental 
States: the Second Air 
headquarters at Barksdale Air Force 
Base, La.; the Eighth Air Force, with 
headquarters at Westover Air Force 
Base, Mass.; and the Fifteenth Air 
Force, with headquarters at March Air 
Force Base, Calif. 
There are also the 
Force in Spain, the Third Air Division 
in the Pacific, the Seventh Air Division 
in the United Kingdom, and the First 
Missile Division with headquarters at 
Vandenberg Air Force Base, Calif. 


Force, 


Sixteenth Air 


HERE are also phonetic commands. 

These are liaison commands com- 
prised of teams of senior officers work- 
ing with other major Defense Depart 
ment commands to ensure that the SAC 
mission can be accomplished in peace 
and in war. 

The strength of SAC is found in its 
more than 260,000 personnel and its 
more than 3,000 aircraft. This is the 
Strategic Air Command today. It is a 
force made up of men, missiles, and 
The 
bombers are those which 
the designing boards of industry. The 


manned bombers. missiles and 


come from 


men are a select force of highly skilled 
and motivated professionals, They can 


do their job and they want to do it. 
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Carried under wing of B-52G bomber, the Hound Dog air-to-surface missile is a 40- 
foot, nuclear-armed weapon with a 500-mile range at Mach 1.7 (Air Force photo). 


They understand the mission of the 
Command. 

It must be pointed out here that the 
unusual dedication voluntarily to ac- 
cept a life like that of the SAC profes- 
sional is something which is much 
demanded and sought after by private 
business and industry. To lose any one 
of these men means not only the huge 
monetary investment in his training 
but, more importantly, qualifications 
and experience that money alone can 
never buy and that are vital to the 
combat effectiveness of the Command. 

Frankly, we do lose many of our 
highly trained men to private industry. 
They are, after all, human and sus- 
ceptible to offers greater than the mone- 
tary gains they achieve in the military. 
It behooves the American people to 
recognize the tremendous value of com- 
petent military professionals and to take 
every step necessary to attract and re- 
tain such men in the service by making 
it a respected and rewarding career. 


HE need for a truly professional 

force will become even more urgent 
as continued advances in military tech- 
nology are reflected in our weapons 
systems and techniques. 

As I have stated, peace is our pro- 
fession. To this peace, the 
Strategic Air Command operates from 


maintain 
nearly eighty bases spread throughout 


the free world. 
The history of SAC began fourteen 


140 


years ago when the Command was 
established at Bolling Air Force Base, 
Washington, D. C., under the com- 
mand of Gen. George C. Kenney. 

Actually though, it started during 
the days of World War II over Europe 
when United States bombers conducted 
strategic bombing operations of enemy 
targets. This capability of American 
aircraft to mount decisive aerial action 
against Fortress Europe was one of the 
factors which led to the defeat of Hit- 
ler’s war machine. 

Time was a factor in that conflict, 
and we were able to meet this demand 
in getting our force into operation. 
However, natural barriers aided us in 
our effort. We were separated from the 
area of conflict by vast oceans and polar 
land masses, but as technological ad- 
vances were made following the end 
of the war, these barriers were negated 
and time became compressed. 

Where we were given months to pre- 
pare during World War II, the time 
element decreased to where lead time 
was figured in days following the end 
of the Korean conflict of the 1950's. 
Today, we have only minutes to react. 

As technological advances force the 
compression of the time element, SAC 
must maintain its deterrent force on the 
assumption that it will have to react 
with no notice at all. 

How will we meet this challenge? 
Let us look at some of the weapons in 
the SAC arsenal for peace. 





Today we have the manned bomber 
and a limited number of missiles. The 
aircraft and missiles of SAC are the 
best in the free world, the most ad- 
vanced weapons systems produced, and 
they are produced by American indus- 
try, which has a long record of manu- 
facturing excellent material. 

Aircraft and missiles, however, are 
simply tools—machines which will take 
man to war. They are no good of 
themselves. While we need both the 
manned aircraft and the missiles, we 
need most of all the men to place the 
machines into operation. We need them 
to fly, maintain, secure, design, and 
build these machines. 

SAC’s deterrent strength today is 
maintained through the integration of 
two widely different systems—the 
manned bomber and the ballistic mis- 
sile. Neither will replace the other. 
Both are needed successfully to main- 
tain our deterrent strength. 

The B-47 Stratojet bomber is the 
work horse of SAC. This aircraft came 
into our force in 1951 and is fast be- 
coming obsolete. It carries a crew of 
three, has a speed of just under 600 
miles an hour, and operates at an alti- 
tude of 40,000 feet. This aircraft is 
equipped to carry nuclear weapons. 


i range without air refueling is 
about 3,000 miles. With inflight re- 
fueling its range is limited only by the 
physical endurance of its crew. While 
it is an old bomber, it remains a very 
good weapon and will be in our force 
for some time to come. 

Augmenting the B-47 is the most 
powerful bomber in the world today, 
the B-52 Stratofort. This is the heavy 
bomber of the Strategic Air Command. 
In the crew of this queen of the SAC 
force are six men. The B-52 has a very 
long unrefueled range. With inflight 
refueling, it has practically unlimited 
range. 

Armed with nuclear weapons, the 
B-52 can be launched from bases in this 
country and can strike deep in the heart 
of an enemy’s homeland. A later ver- 
sion of the B-52 is equipped with air- 
launched missiles which increase the 
effectiveness of the aircraft. 

America’s first supersonic bomber is 
the B-58 Hustler. This aircraft is now 
being tested and will soon become a 
part of the SAC bomber inventory. The 


B-58 will carry a crew of three men. 
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This delta-wing bomber will have twice 
the speed of sound (about 1,400 miles 
an hour) and can operate at an altitude 
of nearly 60,000 feet. The B-58 is being 
phased into the SAC operation to re- 
place the B-47 bomber. These are the 
manned bombers in SAC today. 

Realizing that manned aircraft will 
remain with us for some time in the 
future, the Air Force now has under 
development a manned vehicle which 
will greatly increase the effectiveness 
of SAC. This is the B-7o Valkyrie, a 
Mach 3 aircraft—able to attain a speed 
of about 2,100 miles an hour. Budge- 
tary cuts have forced a cutback in the 
B-70 program but SAC hopes that de- 
velopment of this vehicle may be con- 
tinued and is making future plans ac- 
cordingly. 


LTHOUGH much of this aircraft’s 
specifications are classified, this 
much can be said of the B-7o: It will 
carry a crew of three and will be de- 
veloped to operate above an altitude of 
70,000 feet. The present program plans 
to have two of these aircraft developed 
in a couple of years. 

To give SAC aircraft global capabil- 
ity, we have two refueling aircraft, the 
propeller driven KC-97 tanker and the 
4-et KC-135 Stratotanker. Both are 
highly effective. The KC-135 is opera- 
tional at many of our bases and in time 
will supplant the KC-97 as SAC’s 
aerial refueler, The KC-135 can operate 
at near the speed and altitude of the 
SAC bomber fleet. The combination of 
the B-52 bomber with inflight refueling 
by the KC-135 tanker extends the range 
of America’s bomber force to any place 
on the globe. It gives us an intercon- 
tinental manned force of highly effec- 
tive aircraft with a capability of strik- 
ing within several hours any portion of 
an enemy’s homeland. 

This is the force on which the free 
world is relying today. Because it is 
manned, its deterrent role is greatly 
increased. It can be launched at the 
slightest warning and aimed at the 
enemy. It can proceed to a predeter- 
mined point, and, unless otherwise 
ordered to continue to its target, it will 
automatically turn around and come 
back. This concept, called positive con- 
trol, negates the possibility of starting a 
war through error. 

For some time, the Strategic Air 
Command has been testing a concept 
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toward increasing our deterrent poten 
tial and at the same time preventing 
our force from being destroyed on the 
ground. This is the concept of an air- 
borne alert. 

Under this concept, numbers of SAC 
aircraft could be kept airborne and 
could be in position for immediate 
launching against an enemy. Early test- 
ing of this concept has found it to be 
feasible. SAC is ready to place this plan 
into operation and thus add to its capa- 
bility. 

In the Strategic Air Command force 
of dedicated professionals are men who 
are adaptable to the manned bomber 
system, or to the missile system opera- 
tional in SAC today, or to the more 
advanced missiles which will become a 
part of SAC in the future. 

To make a missile functional, it is 
imperative that we have communica- 
tion capabilities. We have this capabil 
ity in SAC today through our long-line 
telephone network, our high-frequency 
radio network, and our closed-circuit 
television. Our worldwide communi- 
cations system can reach any of our 
bases and any of our aircraft in flight 
and can give guidance to our present 
missile system. 

Before discussing our specific missile 
capability, let us look into the future 
and study the trend—what we should 
have in our force to accomplish our 
mission. 

We are going to go along with our 
manned aircraft as we have them today 
up to about 1962 when aircraft will 
begin to fall off in our inventory as the 
missiles come in in increasing numbers. 
This downhill swing will accelerate to 
about 1964, leveling off to about the 
1968 period when our manned bomber 
force will approximate about one-half 
of our present-day strength. 


ALLISTIC missiles will be coming 
in, just as they are today, and they 
will continue to be added to the SAC 
inventory at increasing rates during the 
decrease in the bomber inventory. The 
missiles will start falling off, probably 
about the 1967 period, as the state of 
the art in missiles comes up to the 
point where we can have man in space. 
Astronautics enters at this point, and 
by about 1968 our manned vehicles 
will be conducting true space opera- 
tions. 
This is the force we are building, 


that is already on the drawing boards— 
the force that is in production because 
we have to plan for these weapons some 
ten years in advance to get them from 
industry. All of this is being designed 
for positive deterrence of hostile aggres 
sion. 

Dr. Wernher von Braun once said: 
“The nation which has control of air 
space controls everything on the land, 
on the sea, and in the air.” 

This control of air space is vital to 
the United States. The objective of this 
country is supremacy of aerospace, not 
only for the military but also civil space 
supremacy. Space offers to this country 
the dimensional extension and this con- 
tinued deterrence margin is necessary to 
world peace. 

Since the first successful Atlas launch 
by an all-SAC crew at Vandenberg Air 
Force Base on September 9, 1959, SAC 
has had a growing operational capabil- 
ity with the Atlas, and missile targets 
have been assigned in the war plan. 

At the present time, SAC has two 
types of missiles operational. One is the 
airlaunched Hound Dog, an offensive 
missile that is carried by the B-52G 
or “platform launcher” bomber. This 
weapon combines the best elements of 
men, missiles, and bombers. 


HE bomber can launch the Hound 

Dog from well outside the range of 
enemy defenses and send it ahead to 
soften defensive systems that may 
threaten the bomber’s ability to pene- 
trate to the target. It can also be used 
against strategic targets if no penetra- 
tion aid is needed. At the same time 
these missiles on their moving platform 
are highly invulnerable to enemy at- 
tack. 

The Hound Dog missile is carried 
under the wings of the B-52G bomber. 
It has a range of more than 500 miles, 
can carry a nuclear warhead, and is 
powered by a turbojet engine. 

The free world’s first intercontinental 
ballistic missile is the Atlas, operational 
since September 1959. It speeds to its 
target at the rate of about 15,000 miles 
an hour and has the capability of hurl- 
ing a nuclear payload more than 6,300 
miles. 

The Atlas has four major parts: the 
reentry vehicle or nose cone, the guid- 
ance section, the fuel tanks, and the 
rocket engines. It is referred to as a 
14-stage missile, and has three rocket 
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engines, all of which provide initial 
launch velocity. Two of these engines 
separate from the Atlas after the mis- 
sile is well on its way to the target. The 
third engine continues to propel the 
missile until the programmed fuel shut- 
off point. 

The midsection of the Atlas contains 
the tanks for the liquid oxygen and 
fuel which power the rocket engines. 
Steering the missile is the function of 
the computer contained in the guidance 
section. This computer aims the pay- 
load in the right direction and controls 
it in flight. 


HE second ICBM developed by the 
Air Force and assigned to SAC is the 
Titan. Like the Atlas, it is liquid-pro- 
pelled and its range also is in excess 
The Titan is a 


2-stage missile. The first stage contains 


of 6,300 miles. true 
two rocket engines and fuel tanks. This 
stage fires first, boosting the missile 
into space. 

When the first stage is burned out, 
it separates and falls away. The sec- 
ond stage, which contains a third en- 
gine and fuel tanks, then fires and 
drives the missile to full altitude and 
speed. 

While the Atlas 
from above the ground (later launch 


now is launched 
areas will be placed underground), the 
Titan is being designed for under- 
ground launching. When the testing 
program of the Titan is completed and 
it becomes operational in SAC, it will 
be positioned in underground launch- 
ing sites providing the maximum pro- 
tection against enemy nuclear attack. 
Titan 
the surface by elevators for firing. Later 


Early missiles will be lifted to 


versions will be fired from silos. 


Atlas launch 


been announced 


Eleven sites already 


have while seven 
launch areas have been designed for 
the Titan missile. 

A more advanced ICBM is now un- 
der development by the Air Force. Ac 
cording to design specifications, this 
missile, the Minuteman, will mark a 
new and dramatic advance in the bal- 
listic-missile program. It will be a 
3-stage, solid-propellant weapon with 
essentially the same speed and range 
performance as the Atlas and the Titan. 

What sets it apart from the first-men- 
tioned missiles will be its reaction time, 
simplicity. Also, the 

have three 


economy, and 


Minuteman will stages, 


142 


which will fire successively as the mis- 
sile flies to target. The missile is being 
designed for virtually instantaneous re- 
action, hence its name, 

Due to use of solid propellants and 
other refinements, the Minuteman will 
require minimum maintenance and 
will be produced at a great reduction 
in cost from previous missiles. This 
reduced cost will allow us to have more 
of these weapons. 

The Minuteman will have the capa- 
bility of being fired from underground, 
and a portion of the Minuteman force 
will be mounted on railroad launch 
cars which will move in random pat- 
terns over the United States railway 
network. Attacking these mobile launch 
sites will become almost impossible be- 
cause the launch cars will be on con- 
stant move, thus making it extremely 
dificult to pinpoint sites. 

This mobility of SAC’s missiles—its 
airborne mobility as in the case of the 
Hound Dog and the rail mobility of 
the Minuteman—represents a great ad 
vance in America’s deterrent 
The enemy’s problem will be greatly 
compounded, and no matter how he 


posture. 


attacks us, enough of our retaliatory 
force will survive to destroy his war- 
making potential. Mobility adds _in- 
vulnerability to our force. 

Present plans call for approximately 
twenty-seven missile squadrons with 
the missiles dispersed at sites several 
miles from each other and from each 
squadron’s home base. All missile sites 
at each base are controlled by the SAC 
command post through the individual 
base command posts and by direct com 
munication from SAC to each site. 

Early missile squadrons have three 
sites with three missiles each; most of 
the rest have nine or more dispersed 
sites with a single missile at each one. 
Each has launch pads or underground 
silos and a launch-operations building. 


T the missile site, a launch crew 

is on alert around the clock. Each 
crew is on duty for a 24-hour period, 
after which another crew takes over. 
When not on alert, missile crews con- 
tinue to accomplish training to retain 
constant proficiency. 

It follows that the survival of the 
SAC strike force during the period fol- 
lowing the initial warning of an attack 
will be the principal military factor in 
preserving our deterrent margin. For- 


tunately, the unique character and in- 
herent flexibility of SAC’s organization 
permits configuration of the alert forces 
in such a manner that they can survive 
and react without any warning at all. 
This can be achieved through several 
concepts which have been tested and 
proved. 

For maximum effectiveness, SAC’s 
missile alert force must be protected 
from sabotage and enemy attack. As 
missiles cannot be recalled or diverted, 
we must be positive that the country is 
under attack before we can launch 
them. Protection is afforded to missiles 
in several ways. Hardening is one of 
these whereby a site is placed in a con- 
crete bunker or an underground silo to 
to protect it from an enemy weapon. 

This complicates the enemy’s target- 
ing problem because he will not dare 
attack as long as our retaliatory missile 
force is sufficiently protected to ensure 
that we can inflict devastating damage 
on him even after absorbing the initial 
blow. 


ISPERSAL is another method of 
protection. Just as bombers are 
assigned to a large number of bases 
over widely scattered areas, so SAC 
missile sites are dispersed throughout 
the United States. This idea of dispersal 
is to put enough distance between each 
missile site and each bomber base to 
ensure that an enemy attack on one 
site or base will not damage another. 
Dispersal, like hardening, compli- 
cates the enemy’s targeting. For a suc- 
cessful attack, the enemy would have 
to destroy every individual hardened 
missile with virtually a direct hit. 

I have already mentioned aerospace 
missile mobility in speaking of the 
Hound Dog. I have stated how SAC 
has tested and found practical an air- 


borne alert operation in which a por 


tion of armed bombers, those 
equipped with the Hound Dog missile 
and others, could be kept in the air 
around the clock. Such an airborne 
alert force is not only immune to en- 
emy surprise attack but has the ability 
to strike at great distances. 

A step beyond the Hound Dog will 
be the Sky Polt ballistic missile. The 
hypersonic Sky Bolt will give SAC 
ability to strike an enemy homeland 
at great range from a roving missile 
platform which itself is moving at, or 


our 


near, supersonic speeds. 
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For the future, the Air Force is con- 
sidering more advanced ICBM’s which 
will be of such great range that they 
can be launched around either side of 
the earth toward an enemy, complicat- 
ing his defense problem. Missiles in 
this category will also be capable of 
carrying very large warheads. Dyna- 
Soar, a projected manned satellite, and 
even more advanced aerospace craft, 
may provide ideal platforms for launch- 


ing the weapons of tomorrow. 


YNA-SOAR, which takes its name 
from a combination of the words, 
“dynamic soaring,” will consist of a 
manned glider boosted out of the 
earth’s atmosphere by an ICBM rocket. 
In the near-vacuum conditions of space, 
the Dyna-Soar glider will encounter no 
atmospheric resistance. It can, therefore, 
easily have a global range. For exam- 
ple, it will be able to circle the earth 
and come to a controlled landing. 
The military advantages of such a 
vehicle are tremendous. It will provide 
human 


the crucial element of discre- 


tion, along with an almost infinite 
choice of flight paths. It can operate at 
lower altitudes than satellites, and yet 
be less vulnerable to enemy tracking 
and destruction. 

Beyond Dyna-Soar, interplanetary 


aerospace craft, or even moon bases, are 


being studied for possible missile em- 
ployment. 

Other systems such as Slam, a super- 
sonic low-altitude missile, are under 
development. Also, there is Midas, the 
“missile defense alarm satellite,” and 
the Samos, a reconnaissance satellite, 
which will give us double warning 
time, a commodity which can mean 
our survival. 

The recently launched Tiros satellite 
has the capability of taking photo- 
graphs from a high altitude and trans- 
mitting them back to earth. It is being 
carefully studied by the Air Force and 
could have a great influence on the 
Command's reconnaissance capability. 

In time, the missile will become the 
prime deterrent weapon, but it will 
require the manned aircraft to aug 
ment its operation and for purposes of 
reconnaissance. Sull later, the true space- 
craft will become the prime deterrent 
weapon. This will come about through 
a marriage of spacecraft and more ad 
vanced which have the 


capability of being launched great dis 


missiles will 
tances from space platforms. 

The manned bomber of today has 
proved itself during the past 14-year 
history of the Strategic Air Command, 
and the strategic missile of today is a 
valuable extension to the global strik- 
ing power of SAC. Our deterrent mis 


sion and our worldwide organization 
and force of skilled and dedicated men 
have made it logical that missiles be 
assigned to SAC. 

The Strategic Air Command today is 
a true aerospace force composed of 
both missiles and bombers. This em 
ployment of missiles is only the latest 
step in SAC’s progress toward main- 
taining flexibility through the use of 
modern weapons. 

We in SAC feel that the fact that 
the United States has not been involved 
in a global war since the establishment 
of the Command is vivid evidence that 
our mission of deterrence is being ac 
complished, 

HAT we intend to have in the 
future results mainly from what 
we build today. There is no other way 
of achieving this. Our tomorrow is 
today’s foundation. Our today was con 
structed from yesterday's faith in the 
American system, a system which has 
peace as its byword. 

Today, the Strategic Air Command 
stands ready to maintain this peace 
through constant alertness, through 
steady advance technologically, side by 
side with industry. Backed by the de 
termination of the American people, it 
will fulfill its mission and live up to its 


metto: “Peace is our profession.” 


Firing a Minuteman ICBM test vehicle from its underground storage-launch silo during silo de- 
velopment tests being held continuously at Edwards Air Force Base, Calif. (Air Force Photo). 
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Nuclear Power for Space 


Large-capacit y atomic-bowered electric generating plants must be 


det cloped in time to give our imcreasin gly compl wated satellite 


payloads the energy they will need to operate for long pertods 


HIS country is in its third year 

of a national program dedicated 

to the exploration and exploita 
tion of space. Initial emphasis in this 
program has been placed on the com 
mencement of a tremendous engineer- 
ing effort to develop high-thrust rocket 
boosters that can put heavier and more 
useful loads into space than is possib‘e 
with present military boosters. 

The Space Age became a reality in 
this country as a by-product of the de- 
velopment of the Jupiter, Thor, and 
Atlas missiles. Now 
flight for the 1960-1970 period must 
await the development and readying 
for flight of the Atlas-based Centaur 
with its high-energy upper stage and 
the 1.5-million-pound-thrust Saturn 
with its cluster of eight Jupiter engines. 

Concurrently, development of the 
large single-chamber 1.5-million-pound- 
thrust F-1 chemical rocket engine and 
the advancement of nuclear rocket tech 
nology under Project Rover should lead 
to even higher thrust and more efficient 


full-scale space 


booster systems after 1970. 


N YW that the developmental ma- 
chinery has been set into motion 
to produce this basic lift capability, at- 
tention must be focused on the develop- 
ment of payloads that can fulfil mis- 
sions made possible by these boosters. 
There are many areas of applied re- 
search and engineering that must be 
carried forward to develop the tech- 
niques and supply the equipment for 
these payloads but none is more impor- 
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Lieut. Comdr. Frank H. Featherston 





Commander Featherston, for- 
merly Navy representative with 
the Atomic Energy Commis- 
sion’s Division of Reactor De- 
velopment, Washington, D.C., 
recently was reassigned to the 
Navy Postgraduate School at 
Monterey, Calif. 





tant than the development of power 
supplies that will furnish the electrical 
energy to run payload instruments and 
machinery and, eventually, to sustain 
life. 

The few milliwatts of 
power of Vanguard I must be increased 
a million times or more in the not-too- 
distant future if payloads are to exploit 
fully the capabilities of the big boosters. 
Centaur will be requiring 3 or 4 kilo- 
watts of electricity by about mid-1962. 
Later versions of Centaur and early 
Saturns will require about 25 kilowatts 
Advanced versions of 
kilowatts and 


transmitter 


by mid-1963. 
Saturn will need 100 
more as the decade progresses. 

On-board power supplies for space 
vehicles must be capable of long-term 
operation with a high degree of re- 
liability if they are to be useful. A long- 
lived payload power supply can amor- 
tize and even be the sole basis for 
justifying the expense of the booster 
and payload instrumentation for certain 
space missions. 

One meteorological satellite with a 
1o-month power supply would repre- 
sent a considerable saving over ten satel- 


lites with one-month power supplies tor 
shots that cost about $3 to $5 million 
each. 

It will not be possible to supply such 
long-term power in space with chemical 
sources of power such as combustion 
engines or batteries because the weight 
of these sources becomes prohibitive. 
This means that only nuclear energy, 
because of the high energy density of 
the fission process, and solar power, 
with its reliance on the sun’s radiant 
energy, possess the potential for supply- 
ing long-term amounts of power for 
use on board space craft. 


OLAR-GENERATED electricity is 
made available through either one 
of two processes: the direct conversion 
of the sun’s radiant energy to electricity 
by arrays of special photovoltaic cells— 
the method used in the Vanguards and 
Explorers—or through the collection 
and focusing of the sun’s rays to do 
work in a heat engine such as turning 
the shaft of an electrical generator. No 
such solar mirror system has flown yet. 
Solar cells are very attractive for 
power supplies that furnish power of 
the order of a few watts to tens of watts. 
Advanced systems are under develop- 
ment to provide several hundred watts 
of electrical power. 

The technology of solar power de- 
velopment is such, however, that above 
a power level of a few kilowatts either 
the weight of the system becomes pro- 
hibitive because it must include energy- 
storage capacity for those periods when 
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the spacecraft is in the dark, or the 
complexities of erecting and orienting 
large arrays of photovoltaic cells or 
large collecting mirrors introduce dif- 
ficult problems of weight and reliability. 
Storage batteries used in connection 
with solar systems impose an additional 
handicap because of the limited num- 
ber of times that batteries can be 
charged and discharged before failure. 
Clearly, then, the uncertainties that 
attend the development of solar power 
supplies, even in modest power ranges, 
and the physical inability to transport 
and erect the solar collection devices 
required for power beyond a nominal 
level of a few kilowatts dictate that 
nuclear reactor power must be devel- 
oped as an integral part of the national 
space flight development program. 


NLY nuclear reactor systems can 
produce the large amount of 
power that will be required in space 
while maintaining the compactness, 
light weight, and long-term endurance 
necessary for space operation. The re- 
actor, struggling so hard to become 
competitive with central-station power 
in this country, suddenly finds itself as 
the only economic means of producing 
large amounts of power for use in space. 
The Atomic Energy Commission has 
been actively developing nuclear reactor 
power supplies for space since 1956. 
Under its SNAP 2 program (SNAP 
stands for “systems for nuclear aux- 
iliary power”) a compact core reactor 
power unit that will weigh about 600 
pounds, unshielded, and produce 3 kilo- 
watts of electricity for a year is being 
developed. 

The amount of radiation shielding 
that will be required for use with 
SNAP 2 will vary with the content of 
the payload and its location relative to 
the reactor. For an unmanned space 
probe in which transistors would be the 
most radiation-sensitive 
about 400 pounds of shielding would 
be required, making a total system 
weight of about 1,000 pounds. 

The SNAP 2 reactor 
geneously mixed zirconium-uranium 
fuel rods that have been 
hydrided to a hydrogen content about 
that of water ( 6 x 107” atoms per cubic 
centimeter). This large amount of hy- 
drogen moderator evenly dispersed ir 
the fuel material permits the construc- 
tion of very small reactor cores while 


components, 


uses homo- 


massivel\ 
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using a minimum amount of expensive 
fissionable fuel. The SNAP 2 reactor is 
only one-third of a cubic foot in volume 
and uses slightly under three kilograms 
of enriched uranium 235. 

Control of the reactor is accomplished 
by regulating the amount of neutron 
leakage from the core by rotating part 
of the surrounding reflector. There are 
no control rods, and a quart of liquid- 
metal coolant (a sodium-potassium mix- 
ture, NaK) at 1,200 degrees Fahren- 
heit coolant-outlet temperature flows 
through the reactor at an oozelike 12 
gallons a minute to deliver 45 thermal 
kilowatts to a boiler. 

Development of this reactor has pro- 
ceeded to the stage that a prototype core 
has been built. This core demonstrated 
its ability to operate at full power and 
temperature in a special core power 
test in November 1959. 

Conversion of the heat of the SNAP 
2 reactor to useful electrical power will 
take place in a secondary mercury vapor 
Rankine loop. Superheated mercury va 
por created in the NaK-to-mercury 
boiler drives an axial-flow turbine that 
turns an alternator. This power genera 
tion takes place in a 30-pound package 
about the size of a football. 

The power package is unique in that 
the mercury turbine, alternator, an elec- 
tromagnetic pump that circulates the 
NaK coolant through the reactor, and 
a centrifugal pump that circulates the 
mercury are on one common shaft that 
rotates at 40,000 revolutions a minute. 

Many more months of system testing 
and development, involving evolution- 
ary improvement of all system com- 
ponents, will be necessary before a com- 


pletely packaged, reliable system will be 
ready for flight. One year of unattended 
operation of such a power system in 
the strange engineering environment of 
space will be achieved only through 
very sophisticated system development 
and testing. Currently acceptable engi- 
neering practices will be inadequate. 
However, SNAP 2 at 3 kilowatts is 
steadily progressing toward a readiness 
for flight date. Relying on the valuable 
reactor technology that has been de- 
veloped under SNAP 2, development 
of an even larger power supply to pro- 
30 electrical kilowatts is under 
This program, called SNAP 8, is 
EC-NASA program. 


duce 
way. 
a joint A 
EANWHILE, the Air Force's 
Wright Air Development Division 
has solicited proposals from industry 
for the design and first phases of de- 
velopment of a 300-kilowatt system. 

Each order of magnitude increase in 
power of nuclear-electric systems for 
space will unveil new problem areas 
requiring different engineering 
tions. Large space power plants could 
become the longest lead-time systems 
of future space booster-payload combi- 
nations because the power plants must 
convincingly demonstrate a degree of 
reliability that far transcends traditional 
engineering experience. 

Advanced payloads will soon become 
available with which the nation can 
commence the serious conquest of space. 
The development of nuclear reactor 
electrical generating systems for these 
advanced payloads must be brought 
along vigorously lest these payloads be 


solu- 


power-starved. 


Cutaway of SNAP 2 turbogenerator unit about football size and capable of de- 
veloping 3 KW for a year when driven by mercury vapor heated by reactor. 
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The challenge of silence 


The wide and deep sea is a near-perfect hiding place . ... and 
an infinitely mobile missile launching pad. This makes anti- 
submarine warfare a high-priority defense problem. 

Not just the sea, but the surface and the air as well, comprise 
the theatre of ASW. And in all these areas, Sperry is making 
advanced contributions: submarine sonar detection gear 

. submarine fire control systems . . . submarine depth and 
maneuvering controls countermeasures and counter- 
countermeasures . . . sophisticated navigational computers for 
helicopters, capable of programming a systematically precise 
sub search . . . automatic flight controls for the helicopter to 
permit it to do its job despite the vagaries of weather or mis- 


sion complexity . . . for surface ships, precision torpedo fire 
control and hydrofoil stabilization and control systems. 

Most of today’s ASW programs utilize sound radiation tech- 
niques. But being explored are myriad “unsound” techniques 
of sea-hunting, vast new frontier for scientist and engineer 

. . investigations in the electro-magnetic spectrum . . . devel- 
opment of advanced transducers, data processors, and means 
of displaying data that is gathered. 

These anti-submarine warfare programs, ranging through 
the three dimensions of our environment, typify the integrated 
capability of the Sperry organization today. General offices, 
Great Neck, N. Y. 





SURFACE 


AEROSPACE 








Index of Advertisements 


JULY-AUGUST 1960 


The following companies have shown by their interest in the design and production of ordnance that they are ready 
to serve the United States through industrial preparedness for national security and peace. Such companies as these 
are indicative of the industrial strength of the Nation upon which the military might of the armed forces depends. 


Page 
ACF Industries, Incorporated, American Car and 
Foundry Division 
Aerojet-General Corporation 
Aeronutronic, A Division of Ford Motor Company 
Aircraft Armaments, Inc. 
Alpha Corporation 


Alumi Cc y of America 





American Cystoscope Makers, Inc. 

American Electronics, Inc. 

American Machine & Foundry Company, Government 
Products Group 

Arma Division, American Bosch Arma Corporation 

Autonetics, A Division of North American Aviation, Inc. .. 

Avco Corporation 

Bell Telephone Laboratories, Inc. 

Bendix Corporation 

Bulova Watch Company ... 

Bundy Tubing Company 

Burroughs Corporation 

Carlstrom Pressed Metal Company 

Caterpillar Tractor Co. 

Cleveland Contai c 


Motors Corporation 





Continental 
Detroit Diesel Engine Division, GMC 
Douglas Aircraft Company 
Dow Metal Products Company, Division of Dow Chemical 
Company 
Fairchild Engine & Airplane Corporation, 
Aircraft & Missiles Division 
Stratos Division . 
Falstrom Company 
Food Machinery and Chemical Corperation 
Fuller Brush Company ..... 
Gar Wood Industries, Inc. 
Garrett Corporation 
General Precision, Inc. .. 
Government Products Group, American 
Machine & Foundry Company 
Hallicrafters Company i febenddna ae 
Hercules Powder Company TTerT. 
Hoffman Electronics Corporation, Military Products Division 100 


Page 
Janitrol Aircraft, A Division of Midland-Ross 
Corporation es ieaoes 20 
General Precision, 26 
102, Cover 


Kearfott Division, 
Keuffel & Esser Company 
Kohler Company ; ree ; 98 
Kollmorgen Optical Corporation . 28 
Librascope Division, General Precision, Inc. , % 
Lockheed Aircraft Corporation ... 92 
Mahon Company, R. C. .... 7 6 
Markem Machine Company 82 
Mason & Hanger-Silas Mason Company . 94 
National Tube Division, U. S$. Steel Corporation 83 
Niagara Blower Company , 122 
Northern Ordnance, Incorporated 124 
Northwestern Ordnance Parts Division, 

NAPCO Industries, Inc. ... 109 
Oakite Products, Inc. ........... , & 
Parsons Company, Ralph M. . Cover IV 
Philco Corporation emda ; 27 
Radio Corporation of America 
Radioplane, A Division of Northrop Corporation 
Raytheon Company 
Republic Aviation Corporation 
Rocketdyne, A Division of North American 

Aviation, Inc. 

Rockwell-Standard Corporation, Transmission & Axle 

Division 
St. Lovis Car Company 
Sorensen & Company . 

Sperry Gyroscope Company, Division of Sperry Rand 

Corporation 
Stromberg-Carlson Division, General Dynamics 

Corporation ...... 25 
Tenney Engineering Company . ee 121 
Texas Instruments, Inc. .... f 9 
Thompson Ramo Wooldridge Inc., Tapco Group 15 
Cover Il 


125, 126 


Timken Roller Bearing Company 

United States Steel Corporation 

Vitro Laboratories, A Division of Vitro Corporation of 
America ..... ‘ : 113 

White Diese! Engine Division, White Motor Company 13 


Type composition, printing, and binding of Oxpnance 
are performed for the American Ordnance Association 


by the 


William Byrd Press, Inc., 


Richmond, Va 








July-August 1960 








Five-story high antenna for Pincushion radar will be part of a new Ad- 
vanced Research Projects Agency installation to be set up in mid-Pacific 


A unique radar designed to track and identify 
the warhead of ICBMs thousands of miles away is now 
being developed by Raytheon. 


Designated “Pincushion”, because of its microwave beam 
pattern formation, the 80-ton Raytheon radar will be part 
of Project Defender, ARPA’s program to develop 
advanced anti-ICBM concepts. 


RAYTHEON COMPANY, WALTHAM, MASS. 


EXCELLENCE IN ELECTRONICS 


ORDNANCE 





Focusing 93 years 
of experience 
on the problems of 
precision 
measurement... 








THE Ke OPTICS AND METROLOGY DIVISION 


e Specializing in the conception, development and 
manufacture of optical, mechanical and electronic 
systems for precise measurement of lengths and angles. 
e Specifically formed to meet the exacting optical and 
metrological requirements of space-age technology. 
e Drawing on more than 90 years of experience and 
leadership in the science of optics and metrology, in- 


cluding distinguished service to all branches of the 
military on hundreds of important projects. 

e Offering a depth of facilities and personnel sufficient 
to expedite all or any part of any project involving 
optics and metrology — from consultation and basic 
research, through design and development, to quantity 
manufacture. Facilities brochure on request. 


Electro-Optical Systems: Angle Transducers * Auto-Collimators * Photo-Electric Devices 

Optical Systems: Telescopes * Periscopes * Range-Finders * Collimators * Theodolites 

Optical Components: Prisms * Lenses * Mirrors * Coatings and Filters * Targets and Reticles * Gradua ‘ons, angular and linear 
Optical Tooling and Industrial Alignment Equipment 
Radar and Missile Alignment Systems 

Precision Mechanical Components 


OPTICS AND 


and Metrology Division. 


KEUFFEL & ESSER CO. 
Hoboken, N. J. 


Name & Title 


Company & Address 


+ 
Please send me your facilities brochure and further information on the K&E Optics | 
—_ 





SYSTEMS ...second to one 


Parsons’ Electronics Division 

is actively engaged in the 
research, development, manufac- 
ture and installation of 
electronic systems for military 
and commercial applications. 
Current activities and fields of 
interest include: 


¢ Systems Engineering 

* Telemetry Systems 

¢ Miss-Distance Indicator Systems 
¢ Timing Systems 

* Space Positioning Systems 


The Ralph M. Parsons 
Company, Pasadena. 

United States Offices: Los 
Angeles, Houston, Huntsville, 
New York, Washington. 
International Offices: Ankara, 
Asmara, Baghdad, Bangkok, 
Cairo, Calgary, Dacca, 
Jeddah, Karachi, New Delhi, 
Paris, Teheran, Toronto. 
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